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PREFACE 

This book is intended as a health reader for pupils 
of ten or eleven years of age. If is assumed that 
those who study it will hve previouly reeeive,1, as 
provide,1 by thc .seho,,l programme of study, a s«ies 
of oral lcssons in l»hysioh»gy and hygicl,c, sol,,ew],at 
similar fo those indicated ia the author's little book, 
"Introduetory Physioiogy a,l Hygiene," Parts I, II 
an,l III. 
The Introduetory book eonsists ot  serie. of iessons, 
lnOSç of whieh were taugbç to publie sehool childl-el in 
presence of the teaehers-in-training at the Kingston 
Model ,ehol, during the session of 1904. In it, 
emphasis was hti,1 upon anatomy and physiology as 
the proper basis for un,let.standing hygiene, bu the 
instruction in hygiene was limited to sets of rules 
whieh were plaeed af the end of each ehapter. If was 
expeeted that teaehers would express these rules in 
simple language, write them upon the blaekboar,l and 
that pupils would leal-n them by heart. 
After the hltroduetory book was published, R. H. 
Cwley, 3I.A., Inspeetor of Cntiauation Sehools, and W. 
I. Cisholnl, M.A., Publie Sehool Inspeefor, Kincardine, 
both I,ointed out that if the hygiene 10arts of the bo,k 
iii 
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This book is inten,led as  health reader for pupils 
of fn or eleven years of age. Itis assumed that 
those who study i will l,ve previouly received, as 
provide, l by the scl,ool programme of study, a series 
of oral ]e.ssons in 1-hysiolo.,.,,y and l,yglene, somewlm 
similar fo those indicate,1 in the author's ]ittle book, 
"Introductory Physiology and Hygiene," Parts I, II 
The Intro«luctory book eonsists of  series of ]essons, 
most of w],ich were taught to public schoo] children in 
presenee of the teachers-in-training a the Kingston 
Model ,el,ool, during tl,e session of 190. In i, 
emphasis was lai,1 upon mtatomy and physiology as 
the l»ropcr basis for un,lcr.tan,ling hygdene, but the 
instruction in hygi««m was limited fo sets of rules 
which were placed at the end of each chai»ter. If was 
expected tha teachcrs woul, l express these rulcs in 
simple language, write tl,cm upon the blackboar, l and 
that pupils would learn them by heart. 
After the Introductory bo,_,k was published, R. H. 
Cowley, M.A., Inspector of Continuation School.% and W. 
I. Chis}tohtt, M.A., Public School Inspector, Kincardine, 
both pointed out that if the hygiene pars of the book 



iv PREFACE 
were to be ruade at all effective, they would nee,l to ]le 
expandcd into the form of :t rcadcr. The l)reseld, book 
is, fo sonne extent, the rcsult of their suggestion. 
Physiology still for,s the foundation of the teaehing, 
but the emI»hasis is here laid upon the hygiene. In 
short, th,.- Introduetory is a teaeher's manual, this is  
1,upil's look. 
It lu ahnost i,,possible for me fo make adequate 
aeknowle,lgme»t of thc he]p whieh I bave reeeivcd from 
a large nmnber of skillcd educators, an,l from medical 
getlem,'n who have r,.a,1 eith,.r the MN.q. or the proofs 
of this b,»ok. "1',» W. I. Chisholn, 3I.A. ; John Dearness, 
M.A.. Viee-I,vineipa] of the London Normal Sehool; the 
Ber. W. H. ll. Colles, Inspeet,,r of Publie Sehools, 
(qmtham ; J. Russell Stuart, Esq., Instruetor in Methods, 
Faculty «,f E, lucation, Queen's l_'niversity; N. W. 
Campbell, B.A., Publie ,";ehool Inspeetor, Durham; A. 
A. Joalan, Prineii,al , Victoria Sehool, Kingston ; J. W. 
Plewes, t'rineilml, Central Sehool, Chatham ; T. A. Reid, 
Prineip-'d, Publie Sehool, Owen Sound: J. J. Rogers. 
Prineil,al, Separate Sehool, Lindsay; A. E. Attwood, 
3I.A., Principal, ()sgoo,le Publie Sehool, Ottawa; and 
5Ii.s L,»viek, Principal of Louise Sehool, Kingston, I 
ara partieularly indehted either for valual»le eritieism, 
or for help in reading the proofs. 
J. C. Co,mell, 3I.A., M.D., Dean of the/Iedical Faculty, 
Queen's University, l,as read the ehapters on the Eye 
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and the Ear; while a committee of the Ontario Dontal 
Association has rcad tl,c one oll the T,.eth, al,ci sui»plie,1 
for il; a nmnber of va]uab]e illustrations. Pn,f«.ssor 
James ThiM, M.B. (Tor.), Professor Edwm'd Ryan, IkA., 
M.D., and Pr,,fessor W. T. Comwll, M.[)., M.R.C.S., 
(Eng.), L.R.C.P. (Lond.), all of Queen's University; 
E. H. Young, M.B. (Tor.), of the Staff «,f Roekwoo,1 
Hospital, Kingston, and T. H. Mid,llebro, M.B. (T,r.), 
F.R.C.S. (Eng.), Owen S,»mM, read the l,roofs and 
su«,,ested,, . improvements as the 1,ook was passing 
through the press. 
The sources fro,n whieh I have drawn material in 
writing this book have been very various. The standard 
physiologies of Howell, Ott, Sel,ifl;-r, Stewart, Hall, 
Hailihurton, and Hough & Sedgwiek hare been freely 
eonsulted. But on speeial tvl,ies I have ruade use of 
original monographs, or reports. 
I ara espeeially indebted to Sir Miehael Foster's 
ehapter on S«Migl, t; Professor C F. Hodge's article 
in The Phy.t,_,h,.qicttl A.l,,»cts «,f the Lirlo,,e 
Sir Vietor Horsley and Dr. Sturge's Ah',,],,1 («o,1 tbe 
N'i,'nce a,,/ Pobllc H,.altl,; J. W. Seaver's E..ff,.ct« qf 
.zVicotie; Rel,,,rts of the Massaehusetts' State Board 
of Health, 188 to 1895; Milk a,d "ils E,.lotioo /,, 
the Poblic H,«lth; being bulletin 41, Publie Health 
and Marine H(spital Service, Washington, D.C., 1908; 
Abbott, A. C., The Hy,diete of Tr«,smi.s,ible I)i.sea«.e; 
and Tlte Lire (,f Ptt.tettr, 1,y Rend Vallery-Radot. 
Lastly, I ara indebted to Miss Margare King, Kingston, 
for the drawings for nearly all the half-tone illustrations 
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HYGIENE FOR YOUNG PEOPLE 

CHAPTER I. 

SUNLIGHT AND PLANTS. 

Corne with me to a pine or tamarack plot  
such as may le seen on manv a Canadian trm, 
an,1 let us stmlv the eflbcts of sunlight upon 
thc branches of thc trccs. 
First, walk through the clump and notice 
those trees on which thc living lranches are 
close to thc ground, and those cm which the 
living lwanchcs are high up on the truld« 
otice also how thr ai»art the trees stan, l flore 
each othcr, and wheth('r th(we are manv r fèw 
branches accol'ding as the trees are near 
together or far ai)art. 
If you are lucky in your choice of a pinery, 
you will discover that whcn thc trees are close 
together the onlv thriving lranches are high up 
on the tmllk, all that many d(.ad m(.s are 

« While clumps of pine or tamarack show the facts best, yet any 
clump of trees will do for this study. 
1 
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below, a]l t]Je wav clown. When the trees are 
youn anal fhr al»art, the living l}ran«hes are 
lil{}l'e IIIIllll'{}llS ;Ill{] g'l'OW OIIt t]'Olll t]lO trllllk 
ail r}und. The l}ranches extend ri'oto the top 
rigll lw to the ,,gr,}unl, and there are very 
t,w, if any, «lead branches on sueh trees. 

Fmt, a l.--Clump ol old pines, Iower branches gone. 
Notice the }}ranching «f the trees in figure 1. 
The central trees are almost vithout living 
lim}s, exccpting near the top; whcreas .nearly 
ail the trees arouml the outi«le of the plot 
have livin 1,ranches ch}wh alost te} the gr«mnd, 
«}r, aL l('asL, nut('}t h,wer clown t]mn in the case 
«t' the central trees. What do you suppose 
bas ruade the diflbrenee in the branching? 
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By way of contrast, look at this other picture 
of a .smallcr clump of l»iues--fiuurc "2. In this 

F(OCRE 2.--Clump of )oung pines, branched to the ground. 
group the pines are nmch younger and the 
full cffcct of the crowding of one tree Ul)On the 
other bas hot yet become plain. 
Y«)u see that every tree is encircled with 
green ]ranchcs fi'Olll top to l)ottom. There 
are no tall trull;s such as vou see in fignre 1, 
and such as can le seen in every pine forest. 
.k]lllOSt evel'y 1,ranch which grew out ff'oto eaeh 
stcm has rcmainc«l alive. Natul'e bas (loue no 
1)runing oit these trees tts yet. 
But if y«)u couhl wait for f«l-ty or fifty years 
and then examine this clmnl» again, you would 
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see that the saine changes had taken place in it 
aS ill the «)Mer Olle. Limbs which had been 
crowdcd l»y trees near at hand wouhl all be 
dead or dying. Trunks which had stretched 
upWal'l al»«»ve the others wouhl all be green 
at the t,l», and wouhl ]»ear, on theiv lengthened 
si,h.s, only the l'elnails «»f former branches. 
In short, the trees in figure 2 will in time corne 
to reseml»lc ahn«,st exactly those in figure 1. 
'ow l»»k at figure 3. On each side of the 
gate, stanl pines which are half-way in age 
bctwecl th«»se in figure 1 and those in figure 2. 
litre thc living lwanches are fi»und over- 
al'chilg thc drivcway. The dead l)ranehes are 
fi»und a[ifining the neigh]»ouring trees. For 
SOlnC reasm ,r ot],cl', the drivewav has been 
thc lncans ,{' kcepilg S»le lwanches a]ive; 
whiIe, fiw s«mm cqually nlVStevius reason, the 
neighboul'ilg trees, closely Cl'wding upon the 
piues, have hqq»ed »ff lnanv of their lwanehes. 
This is thc way in whieh )Iother Nature 
prunes the lfine trccs in the fiwest, and gives 
us thc rail tapcrilg trmfls fi'«m xvhich long 
straight beams of tiln]»er are ruade. 
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m= 

F«uB 3.--Gate : Entrance to Ground 

Vhat ]ms caused thcse différentes in lranch- 
ing ? ]las sunshinc 
«r s(il, air «1" fo..1 nmde the difi,rcncc? Thc 
soi] is 
these clumps. The soil, therefi»re, cannot 
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cause, kit' encil'clcs evel',, ]film and lasses 
thr«,uh al«,ngst t]wn, kil', thel'Cfiwe, calmot 
tl'«¢.s, w]ih it ]ms l.ft th¢.m on «,thers. There 
Velnai,s «,]v tire sun]ight «u,d s]mde as the 
¢.a,sc «»f t], «liflbr.n«c. .ld this is the cause. 
Whcn ]»l'anehcs and h'avcs «,f eVel'gl'cCn trees are 
i, th smfliht, thcy fl«,ul'ish ; whcn they are 
thc sha«le t]cv si«ken and 
n(,al'l 3" ail gl].Ç{.]] 1,l«mts, tiret thc leaves are 
arrang¢'d «» eVCl'V gl'«,wing steln s, as t« catch 
thc gl'eat,st 1,«,ssil»]e i!111111[ of ]ight. Those 
tiret «1«, m,t cet a thir sirote sicken and die. 
and slm«l,d «,«,s «!' lwown ln«l 
t].. «l.ndli«,n 1,v its shadc kills s«nc «,f the gvass 
umh.rneath il, and fiw tire 
arclfing trees kill even pwtions «»f a hedgert, w. 
"l'h.n again v«,u must ]mve 
w.y in wlfich Slnlig]t aflbets plants. 
evcr l»ick u l, a. 1.»ard on « gra.ss 1,h,t in summer 
l«! rirai that the grass under it wtts ahnost 
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white? In this case, there couhl l»e no doubt 
as to the cause of the wllitencss; }wcause the 
blcached spot was exactly the size and shapc 
of the }»oard. 5Iwe»ver, when the }»,ard was 
reln«»ved, the grass again ]»ecalne green in 
c»urse of a few days ,r a week. If the 
were alh)wed to renmin, the grass w)u]d, iii the 
end, die. 
If vou h»d at a leaf illlder a microscope y,u 
will sec whv its cdour is gl'een, 1,ut l[»t all of it 
is grecn. Tire lcaf seelnS t» l)c lna(Ic Ul» «,f ]ittle 
ldadders which v«)u tan sec lhr,,ugh. In lhc 
inside »f each «»f the littlc ldadders er sacs, are 
manv small grecn }mlls, which in smc l»lants 
more round and r»und in a eh.eu" liqui,1 likc 
w«itcr. ]t, is thesc ]»ails that givc thc green 
e,,l,,m' t,, the 
Now these green 1)ails lmvc et m)st inT,vtant 
work to de» fiw tlw plant. Each (me is a kind 
of machine fiu" making starch and sugar, an,1 
for converting the fi,«.l of thc plant int,, the 
woody stuoEs--the rt,»t, stem and lea«,f the 
plant. These l»ails will n»t fiwm witl»ut sun- 
liglt, and this is why grass becomes pale in 
elour when kept ti'om the light. 
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8 
Vhat ]cssons o1 hcalth thcse l)lants could 
teach IlS, 
tllCm! Light ]lc]l)s 
,ld ,,gn»l ]h«nl ]lCll»S us to nmke ],calthy 
will s«»oner «-r le,ter mM¢c u. I»Mc and si¢klv. 

QUESTI(»NS. 
I. W],at diffcre»ce is t],ere in the branc|,ing (,f an old tree and 
that »f a you,,g «ne «,f the sa,,,e kind ? tIow do y«»u account for 
this diffcrence  
. aiiie s«lliie plalits, «»r shrul»s, tliat gr«»w llest iii the hade of 
ti'O. 'alii s«,iiie th[ will Ir,« «»illy iii sililshiii. 
. %l'lii'e ha'e ]'llll SOli p]aiits gl'«»Wilg that re gryish or 
llite bi c<d,>ur 7 li,> suei plauts [liw <iii S«,il like lii,lst other 
lilaiits »r iI« thoy g«»l, oii rlt.teli wolld. [i thny grlJw iii shake 
or in suliligh ! 
iilr tl-s ii,1 shi.ll]»s 7 %Vliat is flic IIS ,if t]i litile grt'(il blls 
iii file ilisi,ie ,,f Uie littlc hladdcrs ,,r sacs which lllldc ti[I green 
leaves ? 
1%l']ly tl'l l'C (il'll('i" tl[I Ce]t'l'y iii Siillli 7 
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{qlAI'TEI II. 

SIINLI[',IIT ANI) ANIMAL.. 
Does light aflbct alilm||s in thc saine wav 
it ,loes plants ? It w«mld SeCll, s,,. Evcl, the 
shadow cast ly ail allilnal's t,wn l,,[ly is cm,ugh 
to aflbct the col[mr of its llll[]el" Slll'(t('('. Tliis 
is seen in the fm.t that the hair and skitt 
the under surthce [,t' lfirds, smdes, fl'ogs, tads, 
fish, and many other animais, is ]ighter in 
than that on the sides [»r tlie 
Does light aflbct ]roman lift. in this wav? If 
 ff"  ,und 3m aml sec 
not, hasitanv¢ cet. Look arc 
wlmthcr thc rimes of y»ur fi'iends ,r of 
whon wm mav mcct in t»wns and cities, arc ail 
equally rmhly or equally pale. Even a verv 1,'ief 
look will satist'v wm that thev arc re)t. 
Some are rudly, somo are pale. Whv 
difference ? Surely it must le due in part 
fict that some lire much in the shadc, and, likc 
the grass umlcr thc l,»ard, lmve grown pale in thc 
shade of thc bouses, luq»s, or thctorics in which 
thcy 1)ass s» much t' the lav. It wouhl seeln 
fl'on ail thesc thcts tlmt light is as nccessary tbr 
the hcalth of human beings as it is fiw thc health 
of plants. 
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If y«m d«,ul»t this, C[)lSi[|el" SOIIIf3 »ther fitcts. 
You tin«l llltll'C pale peuple in crow, led cities 
than in t]c country, l>'q»le w]l lire lllut'h in 
the ,,l..l get their fitces and hands tanncd ]3" the 
SIIII. ']ii1 dcs tanning the skin mean ? It 
iii«.llls []11 the light, in striking «,u the skil b 

Fmcae 4.--Sofitary Tree, branched regularly all round, because all parts 
ol it, bave been equally exposed to sunlight, shade and wind. 
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skins than those who livc farthm" n¢)'th, whcl'e 
the sun's 'ays are l[»t so st'ong. 
But the tanning of thc skin is only part of the 
eflbct which smllight has Oll u: The ]ight 
passes into the flcsh, and affects thc bloc»d, and 
through thc l»lood it affects evcl'y organ »i" the 
l'l'isonm's in «hmgeons alwavs gl'OW pale all(] 
weak. ()t" ccmrse, 1)art »f the cause ¢,f this is 
bad uit ami ]ack ot' cxercisc; lmt much ¢,f 
it is due to lack of light. Even if you lived in 
a large 1'[»[!11 and had plenty »[" fl'esh air ami 
tbod, y,u would still grow pale and sickly if 
the '»om had m»t l»lenty «»f light, a,st as green 
l»hmts nmst bave l»lenty of sunshine in ortier 
to eonvert their 1i.,1 into lwanehes, leaves 
fl'uit, s» ym als» must lire in the light t, 
emvert ymr t»d int,» re, l ],lood, ru«hly cheeks, 
ami healthy flesh. 
Perhaps some of 
Inen, wolnen, and ehihh'en who have lived 
yeal'S, clown ] mines, and who lmve" eome out 
into the sunlight excepting f,,r an oceasional 
holiday. Vhile a t>w l»e,»l»le may lire on in this 
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heall, v't sueh a nu»de ,f lifk is vevy ummtm'al 
a.l ea mlv vesul i the growt]l of  weakly 
and s]un't-lived l'aee. 
Smm. peol»le ]mve the notion tllat white 
clweks i xivls are IllOl'e geneel than 
mes, «u,l s,» girls «u'ê kepL in lhe bouse much 
[" tire thym t' are 
veils wlen crut in the sm. This is very wvong. 
But, of emvse, t«» much sunlighL 
weathm' is no g»! fiw a person any more than 
te,, mueh sait «w t«« mueh food. 
g'et heatstvoke, 1" sunstvoke as iL is often ea]led ; 
but, apavt t)'¢,m neeting with an accident ]ike 
heatstrke in tle smmner, thm'e is hot mueh 
danger «»[' sunlight doing us any llavm, tIeat- 
strke, in«leed, ten e«mms Ul,m pe¢ple who are 
n,t eXl,»se, l to the sun's rays a all. 'ot mly 
l,es «lm'ato smdigh do us no Irai'm; i is 
sonetlfing whiel we eannot, do without, because 
it is needed fi,r gmwing the little 'e,l ,lises 
whieh give relness t the 1,hu»d and l'edness to 
the skin an,l flesh. 



FIOVRB 5.--Sunlight kills germs. This plate had germs growing on 
its surface. A piece of cardboard, with the word "Sunlight" 
cut out of it, waa then placed over the plate and the whole 
exposed to sunlight for halLan-hour. At the end of this time, 
ail the germs were dead On which the sun shone. 
Iii warm weather it kill.s the invisil,le see,l. of 
disease whieh you will vead a],,,ut further 
A.s a rule, flisease germs lire a,l fl,,m'i.qh in 
darkness ,,r in shade. Knowing this, y,u will 
see how neeessary it is that smfli'ht shouhl, if" 
possi],]e, ],e ]et into every e,rner ,f' out ,lwe]li»g 
houses. The winflows in eelhu's .h,,uhl ],e large, 
as well as the winfh,ws ill 0111" living l'llOlllS, 
and neither of lffîëhî'..slîouhl ],e .s«veenefl ;tll the 
rime so as to kee 1, out, the mmlight. 
Into the living ro»m. and bedro,ms, sunlight 
should be allowed to stre«m fveely. The cm'tains 
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ald carp('ts will, f cmrse, lccome thdcd, but 
that is a snall mtter c,qmrel with the 
health ,f' a h,useh,hl. ][eavy cm'tains and 

carl»ets ]ml'l»our «lust ami lisease germs, and are 
tlwr('fi»r(; uldtealtht'ul. Oto" liviug rooms wouhl 
1,e le('ih'llv 1,errer without them, and in no case 
shouhl their tare 1,e ruade an excuse for 
exclmlin" stmlight. 
Nt»t ,mlv shoul,1 1,edding 1)e thoroughly aired 
every dav but it. shouhl be exposed to direct 
SllllS}lillÇ ;is well. Oto" houses should as fitr as 
possibh' thce tle SOlltll, ami the wimlows should 
1,e large s as t» almit plenty of sunlight. 
It bas »te l»ecn ,ted in recent vears that 
dcaths fl'¢»n e,nsumption oeeur in 
huses than in sunlit 
shalel l»y trees, and 
r«,,ms wlich get n smdight, are the ones whieh 
we shmhl avoil if we g» to lire in a eity. 
[UESTI« 
1. What does tanning the skin mean  
2. The red eol»ur of the blood is due fo an immense number of 
little red dises whieh float in the liquid part of the blood. How 
ean the number of these dises be deereased ? ttow inereased ? 
3. ttow many windows are there in your sehoolroom? Ask 
your teaeher if they are large enough to let in all the sunlight that 
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is neeessary for health. Shouhl the wind.w 1,1inds he kept dc, wn 
when tle children are n,,t in the sch..l  Why iv»t? 
4. If sunlight is a g,»d thing f«»r children, slmuld ind,»w panes 
be frosted in a sch-t1 «»r home  
5. Why should bedding be put out in the sun every day 1 What 
 the effect «,f sunshme on disease gerlns  

CI I.\I'TEI,' III. 

I:IIE|! AIIL 

I)id you ever .,,, int,» ;t h»use, a s(.h«d, «l- a 
work-r»oln, and rirai it stufl? If wm l,ased 
fl'ml one stuflY r»»l t» am»tht, r x»tl woul,l, of 
C(ml'se, m,t m»tice ttnv diflk.l'ence; }mi if v»u 
l»aSsed fi'm the ti'esh air and sunlight outside 
into a stufl¥ l»Cdl'»om or sch,ol-house, ym 
couhl hardh" rail to notice the diflkq'cnce. Y,t 
wouhl se,on sav t» youl's(.lf. "What an ill- 
smelling rob,in " And yet, stuffv r«,ms are 
exactly thc l',oms in which lll[llV 1,e,l,le sleo l, 
at night all in whi(.h they wwk all lay, 
l»ccausc thev are Cal'cless or dt» l«»t, kl»w alV 
botter. 
SOlne pe-l»le have noyer lcal'nCd that if they 
lire in ch)se l'lOlllS ail lay ami sleeI in stuffy 
bedrooms all night, they arc Stal'ving their bo«lies. 
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F(»r we. mav starve ,»m" l..lies in other ways 
than ly hot taking (.nough ti«.l. (m' l.dies 
n(.e«l something l»csi,les w]mt we e«tt ami «h'ik. 
They nee«l s«mmthiug whi('h we gct ti'on tlm air, 
an«l whiclt we cammt gct uuywherc elsc. 
The ne(.d t,' this sonething in the air is 
vel'y l»ressing. Y[»t tan ]»fore this y[»ursehes 
l»y c]«ing v«»ur m«»uths tightly an«l holding 
y[m l«.«l fi'«m lrcathing ? l'er]mps ibr a mimtte 
cil' tlVO. S(l(lllel' «»t" later, }um'ever, de» what you 
will, x'mt ;tl'e ti»rccd te) breathc again. The flesh 
aml ld«.d «'rv «ml tiw l]ml l»a't «t" the air which 
we cal] [»xygcn. 
el«s(,«l it s« tiret ne, «ti" c[»ul[1 pass into, or 
[»ut of thc l.»x, y«m w«mhl lem'n, in anothe" 
way, Item- sll'ongly lira l,][»(»[1 and flesh m'are 
oxygen. 1«» ' et little while vou wmfi«l t>el quite 
c[»mtiu'ta]de, l»ut, las s[»[»n las the [»xygen in the 
box l»ecame seanty through your using it up in 
l»reathing, y«»u w»ul«l begin to l»ant. And if 
y(»u di«l hot «qeu the lox all[l let in some 
fl'esh air, you w«»uhl si»ira die. 
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How large a room, then. shculd we lire in, 
in order hot to suflbr ff'oto la«k «,f air? The 
answer t« this questi«m will d.pen,1 up, m a 
nmnlcr «»f tlins. If n« t'esl air c«,uld gct, 
int« it, we sh«mhi die in a lare r«,,m just tle 
saille as if we w're in a l«tx «r small ehset, 
«mly we sh,,ul,! lire a ranch l,,ng«r rime. But 
if air is ma, le t, l»aSs fl'eelv into an,1 out ,,f 
a l-«,«ln «r a 1.x, then we ¢.uhl lire in eith«.r 
«me until we «licol «,f hmger «r tlirst. What 
wo »«st havc is a emstant snpply «,f fl'csl 
air; oued, if wc lave this, it. ,hcs n«,t mattcr 
lnUC]l whcther we lire in a small r«m ,r a 
}a l''c 1. 
Of «mrse, if a numler f l«.,l»h, sh..l in a 
SIlIII}! l'lt«tlll Itl" V«I'} iii 
f thc air much m«,re quiekly than if tlterc were 
on]y a Iw peqde present. The air in sucl 
room woul! nee«! to 1,e change«l «flen; fir, if 
ne»t, the health «f those 
At. first v«m wml«l ne,rite verv littlc clange, 
if any. lhtt, in c«ursc «f rince it 
thaL overcn»w«ling in even a lar'e r«,m makes 
the inmates pale and lelieate. They wouhl 
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te» digcnt lhch" Ji»,»«l l»r«»i»(.r]y ; thcy wou]d grow 
wc«,] and l»c ]i]«.]y te» catch s«»,c disease and 
sh« 'l'S" 
Th«re sh«»fi! le se» nuch fi'csh air f»r 
st¥. Il' thcr«' arc nm- l»«.«,l»le in a room 
cacl can»t ct en»nl oxgcn '«>m the air, 
nnlcss it is c]mn/cl veto" 
Vo will sec, thon, that tire answer t« the 
«luesti«u, " l[w large a r«»»u sh»ull we lire 
i?" «l«l«.,is ln t«» thin's. It dcpcnds 
1», l«»w mnv l»..lde arc i the ro«»m and 
Ul» hw «ft«. tin, air is «lmncl. 
It mav hc]l» y,u t, m«lc'stad ]ow the air 
in a r»»m mav l»c «']mngcl, if wu will lerform 
thc i»llowing cxlcrimclt- 
l're»vide tw«» ]«Unl t']im,vs an«l a tight]y 
c»ver;«i ti ]«x--«»nc that lins lchi tca «». starch 
wi]l ch» vc'y wcl]. Ma]<e a h«dc «d»«»ut an inc] in 
diameter nca" «»e cml >f thc covcr and o'er this 
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('hang'in." t],c stuffv air in a room for pure 
air is c;dh.l v(.ntil;tin" the rob»m. ou mig'ht 
SUl»l»«»sc tl,«t it w«»uhl }»c an easy matter to do 
this, },uL it is hot. 
Th ehief lhiu is t, «h'aw fi'esh air into out 
],«»uses an,1 ,,'eé thc stufl'v air out. How ean 
we ch» this In warm SUlmner weather it is 
,si]v «l,»n«. We h«tve siml»]y to keep our 
wind«,ws an«l «h»«ws «q»«.n all the time; anti, if 
wç de,. thcn: wili n,»t l,«. much tr«»ul»ic alout 
/etting l»lenty of «»xygen fiw the l»h»o«l. Bnt in 
c«»hl weathcr, it is « g,'et «l,.al barder to reg«- 
]atc. Whi],: we n,v tel the nee«l of fi'esh air, 
we «lislikc c«»hl air, and thercfire, in winter, 
wc «.le,se 1 » t],,: chinks a}»«,ut the d«»«ws and 
]hl cveu iu wi,ter, veutil«ti«,n is easy, if we 
have l»h.nty «»f fuel te» 
Anti tow, a w«w«l «»," tw«» al»out lwea.t.hing. 
is «luire, truc th«t, ,wdimu'v lwt.«thing is so natural 
; thing tiret il ,',li,'es n t,aehing and no 
lW«Wti«e. ]hlt 'wvect ]w«.«thin 
n«tter. {)f c«urse )ou know thag we should 
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always breathe through the lmse. But lnany 
of you do not know why, after we ]lave been 
sitting quiet for a lmg rime, it is a good 
thing to take a few quiek, lmg }l'eaths. This 
rapid breathing draws lnWe }dood into the 
heart, and makes the heart drive thc }»I,»«M 
meure quickly ail c,ver the 1,My, especially to the 
1,rain. After l»oys and girls have 1,een stulying 
hard for, say, half-an-h«mr, some l»reathing 
exercises have a fil'st-rate effcct. They rest «»ne 
set of muscles ami bring another set int,» l»lay. 
They freshen np the lrain, 1,righten the mind, 
and make study easier. This is why your 
teacher every now and again stops ]essons, lets 
in some fresh air, and spends solne time in 
giving you breathing exercises. 

QUESTIONS. 
l. How can you tell that a room requires tobe ventilated? 
What effect will stuffy air bave upon peop]e who breathe it ? 
2. If a room bas only one window, is one «»pening enough to 
ventilate the room, or should there be at least two openings? 
Why ? 
3. How is the lamp chimney of a common coal-oil lamp ven- 
tilated ? How is the same chimney ventilated, when it has a 
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tight]y fitting cork inserted in the bottoln with a cand]e burning 
on it? 
4. What caused the current of air into the box through the 
]amp chimney ? 

CHAI'TER IV. 

VENTILATION. 

The ventilati«,n «,f our h,mes anti SC]lool- 
]louses lcpenls chiefly ltpll two things, 
mmely, Ul,n keeping the rooms clean and 
upm haing enough thel. 
F«w r«»ms are often nnsty anal ill-smelling 
becausc they are n»t clean ; and w]mn they are 
hot scrull,ed an,! SWCl)t and dusted n amount 
of fi'esl air will make them smell sweet. But, 
if rooms are kept clean aml there is plenty 
of fiel, tl.,re need le little trouble about 
ventihtion. 
Some of" vou will want to know what coal and 
wo)d have to do with the ventilation of a room. 
AVell, they have ;t great deal to do vith it. If 
ym have filloved me in what I have 1)een 
saying, you will see that in rentilating any room 
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in winter, the stuft" air must Ire let out, an! the 
lresh air h'awn in 5"oto the utside. 
Often, however, this t'esh air is very coll, 
an,! it must le warmed 1,y a store ,r fhrnace, 
otherwise per,pie in the rom will 1,e verv 
uncomfol.tal,lc, «tn! will likclv catch c,l! an! 
become ill. N,,w this warming »f the 5'csh air 
costs m,ney. It c,sts just the lrice ,f the 
»r coal which must lo lul'nt in ol'ler t, hcat 
cola! air anal 1,ring" it up te» the temlerature 
of the living rom; that is, al,,ut t;:  F. as 
marke! m vour sch,l thermometer. During 
cohl or chillv weather ventilatim c»sts a 
lc«tl of monev; fin" the oftener vou change thc 
stufl  air fll" 5"esh, warlnel air, the more money 
it costs to heat the house. 
The extra expense f,r f)lel is ,lm rcas,n why 
thc huses f many l,,n" l,'ple are s» 1,allv 
ventilated. They close up everv chink aroun! 
«ln's an! wimlws, they banl¢ the house with 
mamre »l" earth, anal take great pains "to keep 
the çohl out," fbrgetting that thcv are also 
keeping the pure air tut an! the iml»ure air in, 
and that this impure air is ail the rime becoming 
more and more unfit to breathe. 
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To make matters worst}, there may he a 
mail iii the bouse IV]lO sm»kes tobaeco, and 
sothe air is poisom.d stil] more, for tol»aeco 
smoke is injurieras espeeially t, young chihh'en. 
Add to tllis tllc fln'ther fict, tlmt the odour of 
I,m'nt fi,,! is fl'equcntly sl,rea,! throughout the 
living r,«,m, and ym can easily umlerstand tha 
the air in such bornes is as foui anl ill-smelling 
as it eau well l»e. N» wonder the «leath rate 
is high among peolde who lire in such bornes. 
"!' sh«w ym how heavily disease and death 
l»ress ul»«,n l»e,l»le wh«» lire in such ill-ventilated 
«,r very mall In,unes, »r who lire erowde«! to- 
getln.r in vcry 1,ig h»use, jus the saine as ifthey 
wre in small h«»ues h,[ me quote some figures 
h'om a l»al»cr 1,v l)r. J. B. Rusell, of Glasgow, 
cotlaml, ,n the sultec of »vercr»wding- 

Number of 
people living Deaths Percentage Percentage 
Size of House. in these per of of 
bouses, year. population, deaths. 
One r,,,,m 134,72. 3,636 24.7 27.0 
Two r,,oms 243,691 6,325 44.7 47.0 
Three r,,,,ms 86,956 1,747 16.0 13.0 
F,,ur rooms .... 32,742 51 6.1 4.3 
Five rooms and upward 3s,647 434 7.1 3.3 
Public Institutions 6,531 427 1.4 3.2 
Untraced 29 2.2 
VChole city populatio. 543,295 13,439 100 100 
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From this tal,le vou cali easilv sec that the 
death rate is very high alllOllg pe«q»le wh«, lire 
crowded tget}wr il h«lneS f oe 1' tw, r,,,,ms. 
]Iad air is one»f the causes of this high lcath 
rate. 
Whilc overcl'ow«lilg is n«»t nearlv so COlnln«,n 
in this c(,untl'y as il lh'itain, nCVCl'tllclcss thcl'C 
are lnalv holnes in Alnerica in which thc 
ventilati»n is VCl'V ]ad. 3lanv women alnOlg 
us pass lnuch of the davtilnC il two r«,olns- 
the kitchel an,l the living l'«.mL 
Sow, the air in these two l',»OlnS tan be 
ruade fairlv healthfid ],v Cal'cIhl attcnti,n t, 
ventilation. If the living l't,m has a firclqace 
with a tire l»Ul'lfing in it, as wouhl be the 
case in winter, qnost «»" thc stufl)" air will 
pass Ul» the c]fimlmy, ami fi'csh air will ],e 
dl'awn in thl'«»ugh the chinks l»etwecn thc 
windows and window fi'alnCS, an«l ],etwecu thc 
dOOl'S ami «loor fi'alneS. So thc inlnatcs will 
be kcpt warm and the room will be fitil'lv 
well venti]ated. 
How alout the v(«tilation at night? With 
only one or two people sleeping in a Slnall 
bedrooln, even it" thcrc is a fil'ci»lace in it, the 
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ait" in the room will 1)e very stufl)" hefore 
morning, and the imnat,es will awake feeling 

- ï 

FtovRl 7.--An open fireplace is a splendid means ot ventilatin 
 room. 

,lull and tire, l, and perhaps cross and with a 
hea,lache. T,, av(,i,1 these 1,ad effccts, thÇ,ughtfitl 
pe,,ple alwavs sleep with the win,h,ws of thcir 
bedrooms open. If there are plenty (,f 1,e,1- 
clothes, open win,h»ws tan ,lo no harm and the 
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fl'esh ail' will do us a gn'eat deal «,f g'ool. We 
shall wake up feeling l»rig'ht, fl'esh, anal cstc 1. 
In 
sehool-houses, it oten happens tllat n pains 
have been taken ]»v the trustees t» plan the 
rOOlllS so that they em l»e ln',l)el'ly ventilate, l. 
In modern seh«»d ]mil,lings, W.ltilatil, al»- 
l»lianees are used t,, lmlnl» t?'csh air int,-, thc 
rOOlll8 Or t» suck the l»«ul air ,nt. But, in 11 
fashioned l»uillings, <»ther lneans lnust lc uscl. 
I11 all seho»l-h«»uses which are warlllel with 
stores, the wind»w sashes slmull 
that the upper Ol]e ean le h»werel t?'«»ln the t,l,, 
and the h»wer one l'aisel ri'oto thc 
When the windmvs are al'l'«tngcl in this way, 
rOOlllS e«tn, with a littlc Cal'e, l,e thirly well 
ventilated. FI" lmst d" tlle wtrm, Sttlflk" air 
will pass out at the Ul»l»cr «,l»ening, anal fresh «tir 
will e»llle iii at the 1,<»tt,m. The chier h'awl,ack 
to this in, Me of ventilati,n is that the lmpils wh» 
sit opposite t» the winlmvs will be in a draught, 
anal a draught is hot g«,ol til- any(»ne, esl»eeially 
in winter. F»I" this reas«m it is btter to open 
windows ulmn the sheltered side of the l,uilding, 
not upon the winl 3" side. 
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A cohl draught is air moving quickly and 
usually thr»ugh a chink, 'striking »n the body 
au[1 c«»«,liug it. The cohlcr the draught, the 
worse itis br you. If it strike your neck or 
uncuverc[l head, itis likely t» give you a cohl, 
ami it uay lwrhal»S make you very iii. 
N[w t]lis [h'aught can l»e large]y avoided by 
fixing a l«»ar[l at the l»[»ttom «»f the window in a 
slanting [lirecti«»n, s» that the cohl air whieh 
COnleS in is thrown upwards into the room and 
()ver thc hca«ls «f" thc pupils. The loard should 
t)e al)ut six ilches widc, and as l«ng as the 
width «)t" the wimhw. It shouhl be tixed in the 
mauner imlicate[l in the aecompanying diagram. 

No. 8 

Window sashes both closed. 

The upper sash Ioweted ; 
the Iower sash raiaed. 

A, Upper sash ; B, Lower sash ; C, Slanting board, arranged so that 
it tan be adjusted. 
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The teacher should never «q»en the windows 
and allow a draught to strike affone. If thc 
upper sash cannot l»e hwel'el, he sh»ull stol» 
the lcssons tbr a little, throw the d»r and win- 
dows wide open, anal alhw the children to lllOVe 
al»out in the roc,m, s that m» chihl will ]e sitting 
in a draught. This c(,ull n,t l,c sat.ly d,nc 
in very c,hl wcather, fi,r cxample, when vour 
sch«»ol therm»meter m;trks o F. outside. 
Whcn thc tir has becn m«tdc fi'esh and swcct, 
tbe doo's and windows m;ty }c cl»sed and tbc 
lessons l,cgun again. This sh»ull le hne al(ut 
every haltçlmm'. A little warm air will le h)st 
and a little more flcl wi]l be }»urt, l»ut tbe 
extra cost of vcntil;ttion wi]l be repaid a 
huudre(l-tld ia the lettcr health of the l»Ul»ils 
and the better work done by them. 
QUESTIONS. 
1. How is the bad air let out and fresh air let into your scho«l- 
room during school hours ? 
2. When the weather is cold, open the door about an inch. 
Place a candle flame first at the top «f the door, and then af the 
ttom. Can y«»u now tell  here fresh air is coming into tire room 
and where the stuffy air is passing out ? 
3. H«»w is your bedr, om ventilated af night ? How is the air in 
the li'ing room of a small house sometimes rendered unfit for 
breathing ? 
4. How may a schoolroom or bedroom be ventilated so that no 
one may be sitting or lying in a draught  
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CI[APTER V. 
IM['UII[TIES IN AIR. 
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Where does this ,lu.st ce,me fl',,m ? Where ,h,es 
it go t» ? Is it a]ways in the air $ Ym fil,,! it 
lying on y,ur desks ami seats al,y lu,}rl,ing the 
cavetaker bas neglected 
Wha is it. malle of $ S»me of it, y,u tll me, 
cornes ff'oto the streets all rals, anal is, thé.re- 
fore, nothing more than finely powderel eal'th 
or stones. But li! you ever cmsider whether a 
few of the particles might, n,t. le the s«.«,is of 
tiny phmts $ I1" so, shoull thev m»t grow whcn 
placel upon suitalde s»il 
Le us test this ilea l»v watehing s,me s,up 
or broth "g» 
"WhaC bas SOUl» t, d, with pure air" you 
ask. Anal in reldy I say, " Wait aml sec." 
First, strain the Sml» thrmgh l»crIetly cleau, 
well l»oilel linen, 
the clear liquil. Now take 
l»ott]es r flasks, like thé»se 
sh»wn in figure ltl, 
a little »f the liquid Sml» into 
FIOI'Rg 10.--TWO flasks in a po 
each flasl« One flask is 
The »ther is c»rkel aml has a l.nt glass tul»e 
runniug through the e,rk as sh»wn in the figure. 
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Place l,.th flasks «r l«ttles in an -len kettle in 
which c,,hl water stan,ls as high as the s,m 1) 
stan,ls in the flasks. Put the kettle ,»n a hot 
store, al ke('p the wter ]),iling in it fi»r an 
hom'. ()f course the s«ul» will ],il also. 
At the cn«l f thc h«ur, al]ow the water to 
co(d; thcn remove ]»,th flasks fl'«»m the kettle 
and lcave thcm st.tn«hng in thc kitchen, or 
diSng-ro<,m tw a fcw days. Examine the 
sm.[ice of thc s(»Ul cach day, lut do n-t shake 
the flasks. Ntice whcther a scum fiwms on the 
sur[icc «,t" the s)up in l,th flasks al»out the saine 
tiret. If mt, ,n which chies the scum fi,rm first 
thc -lCn flask, «,r thc corked one  Does the 
If )-«,u lmvc i)(,rfirmed this expcrimcnt care- 
ful]v-an«l v«u cn easilv l« it «n a kitchcn 
stovc--v«,u wil] fiml tht thc s«Ul in the open 
flask llas g«ne lad in a i.w «lays, whereas t]mt 
i the corke«l flsk lins remainc«l clear and 
mchage«l, a«l i thct, is as goo«l after a week 
or t(,n dys as it was when first remove(l from 
the kettle. Vhat has ruade the difference ? 
If y,u have  microscq)e in your school and 
will usc it in examiig the contents of thc 
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two flasks, you will fin,l that the soup which 
has gone ]a,l is teelning with thonsan, ls of 
tiny ereatures, all moving al»out with a quiek 
trembling movement. Where li,l thev corne 
ri'oto ? You will find none of these creatures in 
the eorked flask. 
Fifly years ago the fitcts of whieh I have l»een 
sl)eaking were just as well kll(wn s they are 
to«lay; lmt at that time even the m»st ]eal'nel 
men in Europe dil nt kn,,w h,»w these tiny 
crcatures g¢t into the soup. Of c,urse, if the 
cxperilnent is hot earefl]ly lel'fiwlnel, thc soup 
in l»oth flasks will g» lad. 5[(»l'e(vel', if the 
soup is hot boilel ri»l" a ]ng tiret, it is sure to 
go bad. This makcs the marrer all the ]mrler 
to nmlerstaml. 
Among the many men who stmlied soups in 
thi way, was a very celelwatcl Frenchman, 
nalned Lonis Pastem'. His catir experiments 
on this sulject were lnadc on a COmlnOn store. 
He was led to begin thcm lw ol»scrving that 
beet-root sugar, in tbl'lnenting and fiwlning 
alcohol, SolnetilncS gocs bad and lwodnccs sour 
alcohol. He had observed also that milk 
exposed to the air in warm weather, turns sour. 
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it int- l»oile,1 soup, al«l watching the soup go 
1)ad. 
Pa.teur 1)('rfornlcd experiments like these 
over and «)ver againeven hundreds of times, 
and at length I}rve«l l»eyoml an)" question that 
animal or vegetable soups will m»t go lad, if 
l)laced (rot f the reach »t" atm)sphcric dust. 
One of his flasks ]le kept tbr ff»re" ycars without 
its uud('rgc»ing any change. 
]laving l»roved that thc air contains the germs 
of aMnlal awl plant lift', Pastcur's ncxt step was 
to pro,ve Ihat th(.se gcrms varv in numl)er in 
difli.rent parts «)f the country. 
In order t)d» this, he used a flask like the 
one which is s]lown in t]le figurc on this page. 
You sce it has a hmg pointed neck. 
Whcn testing thc Imrity of the air 
 he partly fi]led ont of thcse flasks 
with s«»up, and then l)ç)iled it for 
an bout, thus driving out the air, 
and killing all the germs in the 
soup. At the end of thc boiling, 
,. .-, e- he me]ted the glass at the p(»inted 
teurs k Med " 
upwithsoupinit, end se) as to seal up the flask 
perfectly and prevent all air ri'oto getting into 
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t. Then he quickly remçved the ask from 
th flam and a]]owed if fo cool. 
On one of his ho]iday trips ri'oto Paris, he 
earried a large num],er of these sealed flasks with 
him. The opening of these was ch,ne with grcat 
eare. To avoi,l the little eurrents ,,f air 
his 1,ody, he usually life,l eaeh flask abc,ve 
head, and, with a pair of pineevs, br«,ke off the 
tip of the neck just below where it was sealed. 
As he di,l this, the air ai»ove his head rushed 
into the flask and filled it. The flask was then 
earefully l,,wered and again sealed by melting 
the glass. 
In this way he got into his flasks a fait 
sample of the air of different loealities with 
whatever dust an,1 germs it might eontain. The 
flasks were then set aside in a war,n place, and 
watehed to see whieh ,»,,es would undergo 
change through the growth of germs whieh had 
entered them with the air. Of the twenty-thvee 
flasks whieh he opened to the air on the road 
his old home at Arl,ois, only eight went bad; 
whereas, when t wenty similav flasks were opened 
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in his laboratory yard in Paris, they nearly all 
went ha,l. 
O11 5[«)llllt Poupet, which is about 2,00 feet 
high, he opened twenty more flasks to thc air; 
and of thcse onlv rive went lad. Not satisfied 
yet, ho ascended 3I«mnt Blanc and opened 
twentv In,re flasks t« thc lnountain air. Of 
these onlv Olm welit 
These cxperilncnts «f l'astem"s shew us 
whcrc we may expect l film the lmrest air. 
]e 1,ul'est air will ],e finln,l on a mountain 
top; lcss pure air on a hill top, less pure air 
still, in & level farnling listrict, and least of 
all il cities and towns. 
We act Ul»m these c,nclusi«,ns of Pastenr's 
to-day, when we wish to avail ourselves of the 
so-ealled "fi'esh air treatmcnt" fiw the eure of 
certain diseases. Consumptives are often sent 
to wodland areas upm hills or mountains, 
wherc they l»ass as much of their time as 
possilde out in the sunshine and open air. 
Such air is fairly ti'ee ri'oto gcrms and dust 
partieles, and such air, together with go(«l 
nourishing %ods, mihl exercise, and the oversight 
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of a good doctor will often restore consmn|»tive 
people to robust hcalth when nothing clsc will. 

The invisible 
which I)asteur 
called lnicro]»es. 

gel'ms of plant and animal life 
discovered in thc air are «»ften 
F[wtunately [,nly a Vel'y f.w 

of them cause diseasc; nany are hal'm]ess an! 
some are even usefid. M[weover Pasteul" ]ms 
taught us two things al,out them- fivst, that 
they are uml m,t ,ll)" i air, },ut on every- 
thing a}ouL us ; anal scc(,ndly, that },oiling water 
will kill them. 

QUESTIONS. 
1. Hov did Pasteur prove that air in differelli places contains 
different lll.l.lllbers (,f micr,»bes, or germs ? 
o. Judging from the dusg and od«,ur «,f your schoolroom, would 
you expect thag there would be few, or llmlly germs iu it ? 
3. Whag can be done fo lesseu file ltlmber of gernls on the 
floors and walls of your schoolroom 1 In the air of your schoof 
rooill ? 

4. t|ow tan micr.hes be ki||ed 



40 tIYGIEIE FOR YOUNG PEOPLE. 

CHAPTER VI. 
TOBACCO SMOKE IN AIR. 

l"lOt:RE 13.--A man smoking in a kitchen with his wife and children. 
What other things are in air besides dust and 
germs ? 
¥ou will tell lne that there are the invisible 
gases «,f impure air as it colnes fl'Olll the 
hmgs iii ]weathing. Yes, and in out bouses, 
eslecially in winter, there is the odour of food 
e,.,king «,n the kitehen store. This odouv is not 
1,ad til" the health, as the sln¢,ke ri'oin lurning 
tic, l. When, instead ,f },eing propevly eooked, 
fiod is burnt on the t«p of a hot stove, or. in an 
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oven, then the smke which fills the kitchen 
renders the air impure all Ulfit fr lveathing. 
Can you think of anything else which sp,ils 
the air in our houscs, espccially in thc wintcr 
evenings ? -one (,t" y«,u tan. 
Well, I ara n¢»t sm'l)rised, lecause we are 
accustomed t» this tiu'thcr way »f si»«iling thc 
air, that we «u'e al»t t» verh,,,k it alt»gethev. I 
mean, spoiling the air with 
Many i)cople l hot thid t' t«daceo smoke 
as a cause «t' the air being ba,l. An,1 yet it is. 
They will say that dust an,1 disease germs and 
the odours of decaying mcat an,1 vegetalles, and 
sewer gas and lad drains and musty rooms 
and a host of other things will all sp(dl the air; 
but they will hesitatc tc say that t«dacco smoke 
is as bad as some (t' the other things named 
above. 
Many girls and women will say, "Why, out 
fathers an, l brothers have smoked ever since 
they were boys, and it does hot appear t have 
done them much harm." This is n(» doubt ve T 
true. 5Iillions of men have sm»ked t(»lacco 
ever since the time when Sir Walter ltaleigh 
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is sai,l fo have carric, l the wec,l over to 
Enghm,1; lut it is neverthc]ess true tiret the 
lml,it «,I' sm,,king t,,l,acco is l,,,l il,r dl y(,ung 
l)coplc. Vhat is m,,re te, our pUrl»,,e 
n,w is tlmt v(,u y(,ung 1,e(,l»le sh,,u],l know 
that t(,],tcc«, sm,,ke 1,,,llutcs thc ,dr and 
rimes causes ,lelic,tte 1,(.(,plc ;m,l very young 
chihh'cn t,, ],ccome iil. 
M(,st ,h,ct(,rs. if thcir ol»ini(,n were askc(1, 
would agrce in s3"ing tlmt inthnts and ,lelicate 
chihh'en caml,,t grow Ul» int(, stur, ly, rol,ust 
l,(,vs (,r girls, if" thcy lmve to lire much 
that is 1),)is,,ne, l with t,)])acco smoke. 
The t,,l,acco sm,,kc w(,ul,l first enter the 
hmgs an,1 woui, i then «flbct the l,h»(»,l, an, l 
thr,,ugh the bl,,,,d it wouhl injure the nervcs 
and thc hcalth (,f the chihl. S,,me mc,lical 
men ,h,ul,t whcther this is true; l,ut every 
th,,ughtfld and c;u'cfld (h,ct,,r knows that to- 
bacc,, sm,,ke in the living ro(,ms (,f houses 
caml,,t l)ut sl)oil the air espcci,dly in winter, 
whcn i)C(,l»lC sl)end much (,f their rime indoors. 
It is l)a,l cnough to l,rcathe air that has 
alrea,ly been once in the lungs of some other 
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person; it is doubly ha,1 t(, have to breathe it 
when it bas been ren, lcred still more impure 
with tobaeeo smoke. 

For, just consider where the smoke cornes 
ri'oto. It first passes fi'm a cigar or cigarette 
or pipe, into the mouth of the smkev, a,l 
the sm,ker's lnmth it passes int the air. N,w, 
ne» cleanly pers«m sh,ull l,reathe this air; and 
no reasomtble or th,ughtfifl smokev shouhl 
infliet such polhltel air upon «,thev people. 
In a few years many of vou young people will 
be tbe hea,ls ,,f h,uses of your own. It will 
make a tremend,us ,liflk.renee to ymr health, 
eomfiwt, an,1 hal»piness whether you lire in clean, 
well-ventihtted h,mes, or in nmsty, ill-smelling 
ones. Now ,me .f the first rules of health is to 
lweathe pure fi'esh air. But how tan you 
breathe pure air in yottr homes if the living 
rooms are befogged aml lOisoned with ttbaeeo 
smoke. "Oh," you say, "we ean open the 
win,lows and let out ail the smoke." You 
may try to do so, l,ut y-u eamtot. Ventilation 
will give you fi'esh air, lutt it will hot immedi- 
ateh" remove the obmr of t,»baeeo smoke ri'oto 
earpets, eurtains, an,l fimliture. 
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The fact is that «llCe the sm(kiug habit has 
bcen tbrmed, a sm.ker becomes a s(»mewhat 
sclfish man. Either he does hot knt»w that 
he is spoiling the air tbr his titmily, or, if he 
kn.ws, ho nmy hot be unselfish enough to give 
Ul his pipe fir the bcnefit of' those whom it is 
his ,luty t(» care tbr. 
In summer he can sit outside, and then his 
smoking will (lo less harm; but in winter, if he 
smokes in the living ro(m, he certainly shows 
little regard tn" the well-leing «f his wit and 
chihlren. ()f c«mrse, it'a mm is wea]thy, he can 
bave a smoking r¢,.m all t himself. If he has 
such ;t fo.m, it sh«ml«l le the best ventilated one 
in the bouse, m,l if he is a wisc parent, he will 
takc good care n(,t to allow any of his young 
chihh'en to retordu in this room, while he or his 
guests are snmkiug. 
Later cm in out studies we shall see that 
thcre arc other re«ts.ns why you lads shouhl not 
learn to smoke ; lmt just uçw my chicf concern 
is that you shouhl count tolacco smoking as one 
of the means of spoiling fresh air, which it 
undoubtedly is. 
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Let me now sure Ul» very briefly the different 
ways in which the air of our houses, schools, 
shops and factories may becomc sI»oilt. 
In the first place, it is spoilt when it has been 
breathed once; in the secon[l i»lace it is sp[»ilt 
by (hlst or floating specks of matte'; and lastly 
it is spoilt by tobacco smokc. 
If you carc, thcrcf[re, fi»r your »wn health or 
for the health of othcrs, you will avoid breathing 
stug, dusty and ill-smelling air yom'self, and 
you will (h) everything in y«»ut" power to guard 
othcrs from lreathing such air. 
QUESTIONS. 
1. In what different ways may pure air be made impure  
2. Why do railroad and steamboat companies provide smoking 
rooms for psenge? 
3. Use Pasteur's apparatus (shown in Chapter V.) for smoking a 
cigarette. In order fo do this, light the cigarette and place it in 
the short tube, in place of the c,»tton wool. Then sta the water 
running. The snioke will n«»w collect in the glass bottle, and if 
you remove the cork and place a frog in the tobacco smoke, you 
will se,on sec ho it affects the animal. Does it recover when 
removed fr«»m the bottle ? 
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CIIAI'TEIt VII. 

CARE oF TtlE HAIR. 
II»w shall we exl»lain thc fact that changes 
in the ed[»m" aml thiekness «d' hair oeeur at sueh 
lifli.rent times in liflbl',nt men ? In one man it 
un,h.rg«es a l'al»il change in cohalr cm'lv in lift, 
» matter h»w much e«tl'e he nav give it; in 
an»thcr man it remains thiek and unelmnged 
up t» »bl agc, even whel, no Sl»ecial eare has 
leen giv'n t» it. 
The ,,nlv explanation tin' these liflirenees is 
tiret a man »r wonmn inherits them ti'Oln 
parents [,1" n(.ar relatives. A fitther or mother 
wh»se hair has tm'nel gray ear]y in liIk., will 
«dten ]rave s,ns r laughters or e]se gr«H]bOlS 
or gran, ld«mht«'rs whose hair will turn gray 
catir. AI! the saine thing is true «d' l»ahlness. 
A young man ,f thirtv wh, finds his hair falling 
,ut an,1 km»ws tiret his thther's hair als» tbll out 
at al»out the saine age, neel h»«»k no further tbr 
an exl,]anati(m ,f his ]»al, lness. Of course. I ara 
hot now sl)eaking of 1)errons whose hair has 
fid]en out as a l'(.Sll]t »f lisease. 



CARE OF THE HAIR. 

47 

These defects, however, shoul«l hot discouragc 
anyone ff'oto taking the },est 1,»..i}»le Cll'e [»f ]le 
hair. A great matter in Cal'ing fi»r hcalth is to 
learn ail we ean al.rot the weaknesses «»t" «llll' 
bodies. For, just as we reseml»lc our parents «»l' 
gvan,]I)arents in features, walk or gestuve, se» we 
may l»e sure that we inherit ri'oto these relatives 
some detets of l»odv or mimi or both, which 
possil»ly we learn al»out, only when we bave 
arrived at nmnhood or WOluanho.l. 
ouler or 

od 9/and 

muscle 

Fmus 14.--Hair, its erre, oil gland and blood supply. 
A young man, if wise, will try to discover 
his inherited defbcts as soon as 1.,ssil,]e, and 
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will them'efi»rward se» «,rd(,v hi dai]v ]ife as to 
pl'eservc Iris healt] an! stl'cngth as long as 
possil»le. So, even if a llllll is descenled ri'oin 
a gray-haircd »1" l»ahl-heale«! falnily, he should 
still take cave «»f ]ris hair. 
In caring fçl" the hair, three things must be 
kcpt in minl, the .il gland, the l»l«»«»d SUl»ply , 
an«l the lervc supi»ly. The xmtm'al «fil of the 
hair, which contes «»ut fl'«»m the oil g]an! at the 
side «»f each hair, catehes s»me of the dust 
l»artieles which are ahvays prcsent in air, and 
therefi,re the hair soon l»ecomes dirty. 
tlence the first rulc fi)r the care of the hair is 
to wash it. This shouhl l»e d»ne al»out once a 
wcek, with luke-warln water and castile soap. 
The fl'equency will depend Ul»On the amount of 
narre'al oil «)n the hair, and upon whether one 
lires much in a dusty ç,r in a pure atmosphere. 
The ])est rime for the washing is just before 
g«fing te) ],ed, se» as t.o reduce the risk of catching 
cohl. The hair shouhl be thor«»ughly dried; if hot, 
the drying np «»f the water takes heat ti'om the 
heal, cools it t,«, much, and a c»hl is the result. 
For this reasOl, it is wise in winter after washing 
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to sleep xvith a handkerchief or light towel 
round the head. 

Another good afie is to com}» and brush the 
hair three or four times a day. This reine»res 
from the scal 1) the white scales ku«»wn as 
dandruff, and the friction reddens the skin 
and brings more ]dood to the r(»ots of the hair. 

FIo(g 15.---Brushing the Flair. 

Brisk, |mr,| rul,l,ing with thc fingers (lnassage) 
will also increasc the fl»w of ]d,ol to the scall). 
What is thc go(»l »f gctting lu(»rc ]d,od to 
go to the hair? Ju.t this. The grcat 
of the ]dood, in every part of the ],ly, is to 
carry in n»ul'ishmelt and t[» carry away dead 
waste. ,Vhatcver, therc[bre, will lnake the 
blood go more quickly to the hair must be 
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good fi)r thc hair. lccause it will thus get more 
u«uri,hmelt ; thc «il glauds will [lo their work 
l(.tt(,r, thc erve threa«ls will ch» their worl¢ 
]ett[,r, aud the h«dr will l,e stronger and 
h.dthier, mt[! will n[t turn g';ty so soon nor 

FIORE 16.--Msssaging the 8calp. 
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I know a man who was a stranger in a city, 
and who wished to haro his hair cut. lle went 
into the fil'St bal'l,er sh«,l» he came t». A sh,l't 
tilne at'terwards, he was amazed t, fiwl his scalp 
itchy and very unCOlntbrtal»lc, all Ul.m emsult- 
ing a ,l<,ct<»r, he was t,,1,1 that he ha,! cauht 
the h,,rri]de ,lisease cal]ed ],al'l,el"S itch. Thc 
tiny ,lisease germs ha,! l»eul t,» gr,»w 
the r,,«ts ,t" Iris haiv. l.uckilv tr him, 
he s,,,,n ha,l th,.m kille, I. ,,r tl,'v w,,ul,! have 
cause,1 the l,,ss ,,t" much ,,f his hair with ;t grea 
,leal ,,f ,liscomt},rt 
Is it, worth while t, give v,,u gi'ls a,lvice 
al,rot, curling 3",,ur 1,air with h,,t t«,l,s "l'he 
het, t ki]ls the 1,air, an,l ,lca,! 1,air 
,-rot. If y,,u must cm'l y,,,u' lmi', ue s, dt silk 
rags with which t,» ,h» it. l,ut ,hm't pull ,»1 the 
hail', ,»r y,,u will hm't the r,,,,t and make the 
hair thl] out. Sheet, lea,! an,! har,! ],al»,.r are 
almost as ],a,1 as cm']ing t,mgs, l'u]lilg ,,1 the 
hair in c«,m],ing out the tang]es is another cause 
,»f 1,air fidling ,,ut. 
.k word of a, lvice to b«,ys, lhm't wear tigh- 
fitting, hard, ami heavy bats or Cal»S. These 
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lessen the flow of },h,o! to the hair, with the 
result that the hair loses some of the nourish- 
ment it needs, and the dead waste at the root 
is hot carried away as it ought to }»e. The 
growing point is suflbcated, and, in the end, 
the hair «lies and falls out. 
tlats and caps shouhl ]e light, and should 
]lave small Ol»enings in the tq» to adroit air. 
.k VOIlI[li'S heal-gear is gelml'ally lighter than 
a lnan's, and, fw tllis l'CaSera, she is l(t so often 
],ahl as a man. Delicate people may have to 
wear s,mewhat heavy hats and Cal»S , but 
healthy people shoull lmver do 
It sometimes hapl»ens that the beauty of a 
face is si»«ilt ly an extra growth of hair. Such 
hair «an le l'emoved lv t]le lise (g a fille needle 
and a current of c[ectricity. Thev must le 
l'eln«ved one lv (ne. The i)r«cess is a vel 3" 
sh»w (me if thcre are many hairs to relnove; 
but an expert Sul'gcn will, in time, take out 
every extra hair. 
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QUESTIONS. 
1. What are the advantages of keeping the hair short, especially 
in young children ? What is the advntage of brushing the hair ? 
Of massaging the hair ? 
. Wht diseuses of the scalp are frequently cught in school . 
[Insects (lice) re best killed by a p,lication «»f coal-oil to the 
scalp. Or, a carbolic acid lotion of 1 prt acid to 20 parts of wrm 
wter may be used.] 
3. In trying fo get rid of barber's itch, will it be necessary to 
change the cp which the person usually wers, or at least to 
change the lining ? If  child with this disease should change the 
peg on which his cap was hung at sch««»l, or t h-me, what would 
likely be the effect upon other children using this peg ? 
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CHAI'TE VIII. 
CARE F THE SKIN AND IIAILS. 
¥ou may ]rave noticel wh«n you bave eut 
or lw«deu the skin cm. your finger that the eut 
s,metimes heals quiekly. S,,metimes though, it 
takes h,ng te» heal, beeoming re,l and sore and 
tk.stering. Tlùs is lecause soute of the invisil»le 
germs in tho air have g«t. into lhe wound and 
bave stavtpl to grow. In their growth, they 
,h.stroy s,»me ,»t" the ten, ler flph, and lnake the 
cut h« au«! paiuthl. Then the doctor has to 
wash the w«»und «»u with great care, and cover 
i at'terwar«ls, and try fo prevent any more 
growth of these invisil,le plants. 
The ch»etc,r, in tiret, ch,es exactly the saine 
thiug ets a caret'ul gardeuer h,es when a tree 
gets its 1,ark eut r l,roken. The gardener has 
learned tha er tvee often legins to ro when 
part of its b«trk or wo«,«l has l»een removed. So 
he covevs the cut with paint. This prevents 
the invisil,lc germs fi'«»m ali'hting upon the 
wound anti bcginning to grow on the mois 
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vood. It is now well kllOWll that decay in a 
tree nearly always begins where microbes start 
to grow. 

FIGURE 17.--Lower part of the trunk of an oak tree shong a rotten part near 
the ground which is slowly healil,g. Also the stump of a limh that bas been 
cut off and is hea]ing. 

Again, the (lecty (»f ri'uit is eau.ed ly thc 
growth of invisible germs, and, therefore, when 
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a rotten apple ch' orange is packed among 
sound <mes, decay so«,n sl)reads to the sound 
ff'uit. In ,v, ler to pl'even the deeay ff-oto 
Sl,vealing, s,me packers of apples and oranges 
arc eareIhl t, wra 1, up eaeh Olle in paper. 
l.'r,n what. has 1,een said al,out the skin and 
al,,ut tvees and fl'uits, v«,u learn that the first 
thing to 1,e lme in the case «,f euts «»r w¢mnds 
«,f the skin. is t, see that thev are washed elean 
with soap al well-l,oiled water. They sh«uld 
then 1,e eoveved with a elean e«,tton or linen 
eh,tl to 1,vevent ,lisease gewns ff'oto getting into 
thc w,und and pevhaps into the blood, anal 
thus eausin 1,1ood-pois«,ning. 
l:,r the s«tme reason, pimples or 1,oils should 
never 1,e 1,vieked with a pin or opened with a 
comm,,n 1,en-knitk,. k needle ,v shavp knife- 
l,lade mav 1,e ruade quite sale t]»1" opening a 
1.il or al,seess. 1,y 1,oiling it. in water Ibr ten 
minutes. Or. a needle mav l,e heated l'ed-h»t 
il a tire and then e¢«,led, after which it is 
sale to use. In loth cases the heat kills any 
invisil,le gevms that mav eling t» the needle or 
knife, and that might otherwise get into the 
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piml)le or abscess and cause ]dood-1)oisoning 
and perhaps death. 
Next to caring for cuts, bruises, or pimplcs 
the skin, cornes the very important qucsti,,u of 
how we shall treat the skin so that it shall 
always be able to do its work wcll. All [ shall 
say about the matter now is that we llltlSt ],athc 
the skin daily and ehallge our udCl'el,,thing 
at ]east weekly. In the ncxt ehaptcr, you will 
be told how bathing shouhl be done. 
Every ehihl shouhl know that the skin eonsists 
of two ]ayers, an outcr Olm, eallcd thc SCal'f-skin, 
whieh has no tkeling in it, and an inncr Ont, the 
true skin, which eontains 1,h,«l anal ncvvcs, and 
whieh hnrts us vcry llmCh when it is eut «,1. 
deep]y prieked. 
When vou stu, ly the nails elosely, you sh,wlv 
eome to see that t]lcV arc l,,thing more than 
thickened scarf-skin. Like the scarf-skin, the 
nai]s bave no blood vessc]s in tllelU and no 
nerves. They neither 1,1eed ,or pain us whcn 
we eut them. As thcy kec 1) gl'owin" all the 
tilne and do not tub off in small flakes as the 
skin does, they must be eut ff'oto time to time 
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in or, h,r to l,r('vent them fr,,m },ec«,ming too 
long. 
It is the true skin at the l'oot (»f the nail 
which makes the nail groin" «,ut t«)wards the tip 
all thc tiret, just as it is the true skin under- 
neath which gives fise to the outer (»r scarf-skin. 
What is the use of the halls ? You will tell 
nm at. once that they proteet tlm sort flesh at the 
ends of the fingers and toes. So they ,lo, and in 
ad, liti«m, the finger-nails help in pieking Ul) or 
in hamlling verv small ol»jeets. 
Shmhl the halls l»e eared fi»r as the skin is or 
may we ncgleet them witl«»ut any danger to 
ourselv(,s «»r te» others The answer te» this 
,luesti,» will ,l(.l»en,! Ul»,m «mr ealling in lifb. 
It" a man is a sttrge[m an[[ lins to 1}erfi»rm a 
surgical «q}erati«m Ul.m one (}f" his patients, 
thcu th«. litb ,»t' his patient may ,h,pen,1 Ul)on 
wlmthcr the d«»etor kecl»s his n«tils elean or 
If disease germs ff'ont any soin'ce happen 
to enter the wom,1 which the surge(,n makes, 
then the patient mav lose his liD. Fortu- 
nately, ail well-traine«l surge«ms know this 
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vel'y well, an,I there are n,)m{,n h the worl,I 
who kee 1) their ch)thing and their ]ml,ls 
nails so elean as eal'efi] surgeons. NOl" is tllere 
any VOOln in the Wol'ld s() elean as the 
hospital in whieh  eal'efil SUl'geon «)p(,vates. 
The ha])it ()f biting the nails is hot mel'el" a 
dil'ty ha}fit, it is a dangel'ous one as well, ]»eeaue 
peol)le who }rite theil' nails )'un the rik of 
swallowing SOlle ()f the III«IIIV mi«l'()l)es that 
are Ining]ed with the divt undev the nai]s. You 
must hot think that Inany pe()i)]e bave eaught 
diseases fi'Oln biting their nai]s. Èxeel)ting in 
the case of eareless nurses, dentists, ()r surgeons, 
if is vel-y like]y truc ri)ai vevv Iw diseases 
l)een sl)read in this wav. I)ut, al)art fi'()nl anv 
danger of this kind, if is fitting that we shou]d 
kee I) the nai]s e]ea), ))ee«)se we]]-kel)t fi)gev- 
nai]s are p]easing t() ]()()k ai. ])ivt}- ai]s are 
al)olninable. 
N'ails that bave ))een l)itten off fi)v 3-ears so 
that the fingers al'e stul)l)y, and the flesh l'ol]ed 
ovel" the ri I) ()f eaeh nai], are even ll«)l'e al)omin- 
able. 3[ost of you bave no (loul)t seen sueh 
finger-nai]s mld bave notiee«I that theiv owner is 
ashanled of them. Grown up peop]e who have 
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lfitten their finger-nail.s t-»l' yeal's, will off;en keep 
theil' ugly fingcl" tips out of sight. 
How are finger-nail.s to l»c kept elean ? The 
only articles needed are a nail-lwush, a nail- 
eleanel', and a file. The two latter are otten 
eolnbined in one pieee. The brush should be 

FIOURE 18.--Hand with Bitten 
 Nai|. FIOUR. 19.--Well.kept Finger NaiS. 
used with soap and water until the dil't beeomes 
quite sot% It ean then l»e removed without any 
ri'oui»le l»y means [»f the nail-eleaner. It is a 
mistake to use t l)en-knife to remove dirt, unless 
the blade is rathel' dull, leeause a shal. 1) blade 
euts or Sel'atches the under SUl'thee of the 
nail, and later on the «lil't elings to these 



CARE OF THE SKIN AND NAILS. 61 

scratches, and it then becomes a ditticult matter 
to remove it. 
When the nails have gvown too l«»ng, they 
shouhl be eut with a pair of sharl» scissors 
not with a 1)en-knife. Their shal»C sh»uhl 
l'ounde(l like the end of the finger, m»t square, 
nor pointed. After cutting, thcy sh«uhl 
ruade smooth with the file. 
Toe-nails shouhl be cut stvaight across. This 
prevents thcm ri'oto growing into the flesh st 
the corllers, as they do s(»metimes, especially 
if they are pressed up(n ]»y tight shoes. 

QUESTIONS. 
1. Explain how s,)me cuts, or deep scratches are slow in healing. 
I-I«»w do wounds heal on trees 2. D,» w,,unds ever cause decay of the 
wood ? How is this prevented ? 
2. Hov is blood-poisoning sometimes caused in surgical opera- 
tions2, Can you suggest a reason why it may be m«we dangerous 
to perform a surgical operation in a private bouse than in a 
hospital. 
3. What are the uses of finger-nails ? Why should they be 
kept clean ? How sh-uld they be cut ? How shaped ? 
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CHAPTER IX. 

BATHING. 
You will le surprised to lcarn that in the days 
<,f the Roman Emperors, Iome had splendid 
lml,lic ml private ],aths. In still earlier times, 
the lmms used to latlm in the Til,cr after 
taking exêrcise; l»t when ami)le pul,lic supplies 
of water h«ul ],een l,r«»ught t« the city, large 
Im]lic swimming l»aths, and at a still later date, 
small lm),lic and private «mes, came int general 
use. But, as stated ai,ove, it was in the days 
o[" the Emperors that the iml,lic ]aths came to 
structures «,f great sllend«mr. "To such a pitch 
of luxury have wc reache(1," s«tys Seneca, a 
R, mmn writer, "that we are dissatisfie«[ il" we 
hot trad m geins in out ),aths." 
wealtlv ]lomans wêre very 

Fm[TaV. 2O.-- Three forms o seraper 
used by the Romana in taking off 
the ear|-akin. Also a small ttask 
of oil for anointing the skio. 

costlv structures. Swim- 
ming baths, warm baths, 
hot-air 1,aths, and val)our 
laths were ail in common 
use. As they had no t, rue 
soaps, they used a seraper 



of CUl'Ved metal with which to remove the scarf- 
skin ri'oto the 
I mention these things in Ol'der that y,m may 
understand how high a value edueated l»mans 
placed nl)On cleanliness of the skin. They seem 
to have learned nmeh l»etter than we have that 
h,ng in g«.»l health if he d»es hot ke.p his 
sldn elean. 
You will mMerstand the reason «»f this, when 
I tell you that fl'»m »ne t» f,»m" l»ints 
sweat eome out on the skin every twenty-fimr 
hours. You must rememl»er also that the skin 
is gmwing ri'oto beneath t«»wm'ds the sm'fiK'e ail 
the rime. Nweat is in reality a kiwl 
whieh is gathered up fl',m ail »vel' the 
When it dries up, it leaves behind it on the skin, 
salts and other matters whieh, ah»ng with the 
scarf-sldn, sh»uhl 1,e l'em»ved 1,y the dailv 1,ath. 
A weekly, or even a monthly l»ath, is all that 
some people ever take. But week]y l»aths are 
hot enough, if we wish t, keel» the skin so elean 
that it ean do its wovk well. 
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washing of thc scalp can le»rb l»e donc at the 
saine rime. The warm bath has a vc T decided 
eflbct Ul,,l the l,ather. For c,ne thing it is 
fi,un[l tt l»e soothing, especia}ly to nervous 
pe¢l»le , anal for this reason it tends to lwomote 
slecp. Itis particularly agreeal,le after hard 
lodily laloul', all[l it quick]y removes pain in the 
nmscles «w soreness f the .jfints. 
The tcpid l»ath is uscd chieflv fil' cleansing 
l)Urp(ses, and, al»art ti')m this, has little «w no 
eflbct Ul«»n the hcaltl. When apl)lied to the 
fitce anal hanls in c»ll weather, tepid or warm 
water tenls t» cause chapping anal roughening 
of the skin. For this reas-n, itis better in 
wiuter to wash wit]l cold water. 
The lmt lath bas a very marked effect upon 
the l«,ly, so markcl indecl that it shouhl hot 
l»e taken except un,lcr the alviee of a physician. 
It bas l»een fiuml to be of great benefit in 
trcating diseases like neuralgia, rheumatism, 
gout, and se)me kinds f heart disease; l»ut no 
sick l»ersçn should risk taking baths at tempera- 
turcs of 1(12 + F. to 10  F., exeept under the 
advice of a physieian. 
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To sum up; warm baths are best suited for 
delicate people, for young chihlrel, and fi»r the 
aged ; whereas cold baths are best suitc, l ri»," the 
active and strong. But rcmlar ,laily l»athing of 
some kind shouhl be I)ractised by evcryone who 
wishes to take care of his hcalth. 

Before closing this chai)ter, it lna)" be of 
interest to some of )'ou to know that lnassaging 
the face ; that is, pinching the skin and knca,ling 
the flesh will prevent the on-coming «»f wrinklcs 
and will help to rcmove pilni)les and l»h»tches. 
The ilnprovclnent of the COlnl»lexion ],y massage. , 
is due to the improved circulation of the blood 
brought about by the lnassage. 

QUESTIONS. 
1. How do we kn«»w that the Rnmans placed a high value on 
bathing? Y[,,w often shuld we bathe? Why so often? Why 
should the under-clothing be kept clean as well as the skin ? 
2. At what temperatures are baths taken ? How are baths at 
different temperatures described ? 
3. }I,»w often shou]d a warm bath be taken by healthy people? 
For what purpose ? Would it be wise to take a c,,ld bath in a ver)" 
cold room ? Why hot ? 
4. Describe the most convenient method of bathing, for l»ersons 
who have no bath-rooms o bath-tubs. 
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('tlAI'TER X. 

THE TEETH. 

The part ,of a tooth which we can see is the 
crow, and the part that is hi«hlen in the jaw is 
the root. Running up 
into the middle of a 
Et4EL, ARTERY 
«... tooth from the tip of 
PU ,NERVE 
«. its foot, is a small 
..,-«. «... canal into which and 
' /  out of which blood 
ucOUS 
imsses through small 
tubes. Thi l»lood 
nourishes tire tooth 
n«l keep it alive nd 
In a«ldition te» the 
l]«»d tul»es, a fine 
.. nerve passes up the 
canal to the pulp 
ma 24.1Bection of  oh hoinE 
«m«. ««..«, «m. .« Ouo cavity in the middle 
caviy. 
«»f the tooth. T]le 
nervc tells us W]len anything goes wrong in 
the inside «I" the t¢.,th. If the lel've gets very 
much worried, wc say thc tooth is aching. But 



THE TEETH. 71 

no healthy tooth ever aches. The ache always 
colnes Oll when ,'t cavity ]ID.S f,,l'med SOlneWhel'e 
in a tootll, and when air cw small pieces 
have g«,t into the eavity fiu" enough t, worry 
the nerve. If we wish, therefc»re, to avc»id t«»oth- 
aehe, we shouhl take great eare ,f ,ur tceth. 
What nmkes a tooth deeav? There are 
different causes, «,f c«mrse, ]»ut in lllOSt cases the 
decay starts where small particles «,[' fi,,d stick 
tc the teeth. If, after a total, y«u h,«& int,, a 
mirror, and exanline your teetll, y,,u will see 
little l,its ,f fi,,d in white patchcs ah,ng the 
edge «,f t]le gum and l,etwecn the teet]l, kfter 
everv meal t]lese 1,atches of fi,od s],ul,l 
renmved in part ly a quill t»«»thpicl, and the 
rest S]louhl be ]»l'ushel 
Beeause, if we 1o n,,t keep «»ur teeth elean, 
SOllle Vel'', verv tiny plants ]»egin te, gr,,w on 
these particles «»f fi»ol ami start t]le decay 
t]le teeth. You will think it w, rv stl'ange that 
plants shoul«l gr«»w on the teet]l, l,ut t]ev «h. 
If y«»u were to take a miel'«»sc«,l»e aml 
at SOllle »f this white stuff Oll tlw teeth, you 
w«,uhl find SOllle very snmll plants which look 
like ]ittle rods. 
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Of course, these plants are never big enough 
to }»e seen with the lmked eye. 
kfter what vou haro read al»out Pasteur's 
WOl.k with soul», you wi]l hot need tobe to]d 
whcrc thcsc germs COlne ri-oin. They are in air 
an(l i tl)()(l, anti therefire so«)n cet ou the 
teeth. .kll that hese miel'( )l )es nee«l in order 
to grow is a g«,«,d m«,ist warm s,il, an,! this soil 
thev filld all rea«lv at hand tl' them iii the 
patches «,f tbod which cling t» the teeth. 
Just as the tain anal heat of sllnlner help to 
lnake thc grass anal fl«wers gr«w in ¢ur gar¢lens, 
so thc m»isture aml warmth «»f the m«mth make 
these invisil»le plants gré»w, first on the white 
itches «»i" fi»«d, ad thel «»1 the teeth. 
]llt ]l*W ]« they llllllage te» make a tooth 
decav? It is » 1,u'd aile] fil'm, ¢le wouhl think 
that these ]ittle ldants copule! ch» ne» ]ml'm to a 
str«mg lmalthy t«th. 
Vell. in the first stage »f their growth these 
llants ch» m barre. They siml»ly grow and 
icrease in lllillllel' in the ]itt]e l»articles of 
and, as the tby plants grow on the decaying 
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food, an acid, st,mething like vinegar, fiwms on 
thc tooth and cgins to makc it lccax. 
At first the harm lt,ne is very slight indeed; 
but when the fi».l }articles are nt lwush(.[ off 
after every lneal, th(, deeay ge»es cm ti'mn m[mth 
to m[mth, an[l ii'[»m vear to )'car, until at length 
we tbel the t[»oth a little si»re, and «»n getting 
somc [»ne to h»[»k at it, wc tin[l that thcrc is a 
cavitv in it. 
For many a day we [h» mt notice the decay 
going on. Therc is ni» ncrve 
on the outsi[le ¢,t' a to[,th; « 
and so, whcl thc lccav ]»eging, " 
ve do hot tçcl anv pain. It 
is onh" when the dccav has 
reached the little Sl»ace in the 
lniddle of the tooth, whel'e the » '-» ",« 
begmn in one o[ theoe 
lierre lies, that we /bel pain. eth;in theother, the 
decay is more advanee 
But invisi]lc plants, ],y their grt,wth, hot 
merely [lecav the teeth ; thcy e«tuse stmms which 
are as hard as mari,le t, deeay. If vou will 
take the trouble t, look at the very (,hl tomb- 
stones in anv ohl l,urial gr¢mnd, vou will see 
that they are quite unlike the new ¢,nes. The 
smooth polish that was mme on theln, is there 
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no hmger. T]le letters and dates ean ]lal'dlv })e 
read. Thev ll'C lllOre or less covered with 
IIIOSS, 

I"|(]['J].B -.6.--AII O:d Ton,b»tOle. 

]Iow have they l,ec«,me so changed? The 
answer is that theiv suvfhce ]ms 1,con altered 
]»art l,y the gr,,wth ,,f invi.i],]c plants, and 
t]mt after this has g, me ,m fçw manv years, 
another kind ,,f plant, the m,,.se,, begin to 
grow on them, and then the ,lecay goes on 
fi[ster than ever. 
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Stones ffcm vo]canoes ]rave l»(,en worn 
and partly turncd iuto s.il in this saine 
So we nee«l m)t woler any longer as to 
these invisible plants lll;(ke cavities in out teeth. 
Another way in which decav may 1,cgi is },v 
seeds of ]»errics .r pieces «»f }»,,lW, r cvcn thc 
bristles of a t«»th-»rush, gcttng }ctwc(. the 
gmu and tlm ro«t of tire t«.th. Wh(,n thi 
occurs, if gives a clmlC t« thc ivii}dc 
to start «) gl'«w in thc tny w«m«l, ami, since 
the ro.t »f thc t»»t] is much s«»ftcr th«(u the 
cr«)wn, thc dcc(y ges on al] the lhstcr. 
you must bc carchl te» rem.ve all such thngs. 

FmvR _°7.--Teeth showing proper management and tare. 

The teeth should le ]wushe(l up an«l down, 
never across ff'oto ff'ont to 1)acl« klways 
use tf brush the bristles of which do not 
sprea(|. Fine tooth p.wdcr slmuh| be used to 
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QUESTIONS. 
1. Make a drawing -f a t«,-th front memory and mark upon it 
thc naine ,,f each part. What is the use of the little hole in 
2. What is thc chier cause ,,f the decay of teeth? On what do 
these tiuy p|auts, or bacteria, grow at first  Where, afterwards$ 
3. H«,w may cracks be ruade in the covering of a tooth? Will 
these cracks iw,,m«,te «,r rettrt| the decay of teeth ? Describe one 
way in which st«,nes are aade to decay. 
4. W,,uhl it be fair fo reason thus :--Decayed teeth cause poor 
masticati,,n of fo.d ; p.«,r nmsticati-n leads te, ill-digesti«»n .f fo-d ; 
il|-digestion «,r indigesti«,n causes p,,,,r h|,»otl ; and poor blood leads 
to lack of growth aud lack of strength in chihlren ? 
5. What is one cause of foul breath ? ]h,w can it be remedied  



CARE OF THE EARS. 79 

CI[AI?TEI XI. 

CARE }F THE EAR.q. 
The ehief use (f the mter car is to h('ll» us to 
hear a little lwttev than we e«ml«l with¢mt it. 
The real Par lies d'«'l» i the 1,«}m, i tlc head, 
an,1 is, thcrefiw., s,» wql c,W.l't',l Ul» tlmt it 
le hm'me,1 mly xvlvn l..,,l»le arc verv Cal'cless, 
or very igmwant. N,,w «t' v,m y, mn l»e,ple 
wouhl wish t,» le th, mght 
either igtmrant 1' eat'eless, ami 
therefiwe will. no doubt, 
glad to learn l«w t take tare 
of the wga ,,f heal'ilg. 
Surely it is nat neeessal'y t 
tell you n«,t to l,ut small l'»tmd 
objeets, like beans or l»eas, ito v»., e,.-o.,,,- 
ing the metus or opening 
the outer ear. into the er 
To be sure, an accident like this smctilnes 
hapl»elS alnongst fiU'lneVs. Dul'ing harv'st tilne, 
in handling the ripe gl'ain, a seed ,f wheat, l»eas, 
etc., may get into the outer ear, ami when 
removed in tilne the warmth and m, fistUl'e 
causes the gl'ain to swell an,1 start t» gl',»w. As 
a result, the pl'son Stlq's gveat pain. 
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Ol»jects like 1,eads mav 1,c vcrv l,ard to get 
out. Sc, metilncS in tryil,g te» get them out, 
they are fin'ced fiu'ther inward and fistened 
so firmly in thc car canal, that thcv eau be 
rem«,ved «,ldy with gr«at diffieulty. Quite often, 
thev will thll crut, if the head is l»¢,lt »ver to one 
sigle and thc «,uter car lmllcd se» as t» st«Sghten 
the canal. 
The outer part «»f tho canal is lined with wax- 
glands a«l hairs. The latter keel» out the larger 
dus pal'tieles, and any small inseet that lnight 
try to eltor tire canal. Shouhl an inseet ge 
in, i should be aL «nee Sltllel'ed with oi], or 
water. Al'ter it is «lea«l, it will either fidl ou 

- , "".)A, Semi.Circutar.Cnals 
i, ,"i' ',:, : 
 ..., %: . 
Ftoua 30.--Outer, Middle and Internal Ear. The latter ¢onsists of the semi-¢ireular 
eanalu and snail shell. The middle ear lies between the drum and the 
internal ear. 
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on inclining the ear to one side, or it may be 
removed by s)'ringing tbe car with warm water. 
The syringe will also remove any cakes «»f wax 
that may fiwm in the canal. It is n,t nece..arv 
to «lv«»l» «fil int«» the ear t» s«»f'ten the vax. As a 
nfle, ear-wax is s»f't an,1 ce»mes away ,,f its 
aeeor«l f)'c»m every ]ma]tbv ear. 
it s]ov]y hardens in the cr»»kel canal, and 
causes slight leaf'ncss. I'(,,q»le wh(» w, wk much 
in dusty air are su]]cct te» this kind »f trnfl»le. 
They often unlcrtake t» rcmwe the wax 
ai,1 (,f ear-s(.»,i»s «,r m»l»S, 
thcmsc]ves gveat barre. Thcse littlc instruments 
are very uscfhl in the hanls ,f' a ski]led 
physieian lmt are langcrms whcn use,l 
others. 
I once kncw a man wh«» lfi«.rcc«l his car drUlll 
whi]e e]eaning his car with thc ldunt end »f' a 
«larning neel]e. Evcr since, ho has had a 
buzzing in his ear, s»mcthing likc the m»ise that 
cornes ri-oto a tclegraph wive whcn the wiml 
blowing hard. 
The l»est thing t» de», th(.rcfi»rc, whcn dulness 
«»f hearing emcs m, is t» g» t» a g<»»l physieian 
aml be guiiel l»y his alvicc. 
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,Vhile the outer eau" and the canal may cause 
us  little tv«,ul,le an¢l pain n«w and again, it 
is nearly always the mihlle car, lying inside of 
the lrum, whieh gives fise t« mst of out ear 
tr«ul]es, q'he millle ear is a. little eavity in the 
heal, situatel al.,ut, an ineh alove the rt»,f of 
the thl'utt, anal jine.l t the tln'¢mç ly t little 
tuletlle Eustaclfian tul,e. 
A "edd in the heal," which has htstel 
hmg time, smetiules Spl'eais up t the mihlle 
car, ahmg the Eustaehian tul,e. The redness, 
heat, anal swellin in the thrmt awl nose are 
fi,lhwcl 1,y rehess, heat. anal swelling in the 
millle car, anal t]len we have ear-ache. 
hl very 1,ad cases, the car drum nlay lreak, 
and the eal'-ache 1,e fi,lhwed ly " rmming at the 
Cal'. If h,ng e,ltinued, this is always serious, 
leeausc, it. spreals t »ther «qenings in the 
l,nes «,I" t]e heal, anal then death may result. 
l:,r this reasm, some ]itk. insm'anee eompanies 
will «»t insm'e the liIb f any l»erson who suffers 
t'Oln this kind ,f tl'«ulde. 
Chihh'en wh, sufl,r fl'«m measles, searlet 
tbver, or diphtheria are alwavs in danger of 
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having troul)le with thei" ears. For this reason, 
the doctor who attends the chihh'en is ahvays 
on the h)okout ti)r car-ache dm'iug the 
of these «liseases, and he 1)laces a flamml lamlage 
round the ea's to guard against inflammatio of 
the mi(hlle ear. 
How many «)f" y»u 
grow Ul», will use some 
drops" which at'e advcrtiscd 
ear-ache? Or, hw mauy )f' vu will allow 
sweet oil aml l«tml«tmmi, »r (,v(.n stl'tlig ]l'tllly, 
of you will still use the «ll-fhshiucl remcdy 
of r()astc«l ()ni[»lS ifs 
The h(»t oni«»ns a'c redly «luitc sali, lut 
the othcr rclnedies arc mt. ]h.;tt is alw;tvs 
soothing to a pdufhl car. It rclievcs tlm l)ain 
much l»etter tlmn thc C«(l'-«ll'«q)s de). .kllVle 
may prove this for himse]t" 
some warm water into au aching car, an[l af't(,l'- 
wards getting thc suffi, ter t Iie with tho car 
upon a rul,l)cr l»(g filled with water as h«»t as 
can l»e. ])orne. This is a g«»l rcmcdy t() use 
until the hel I) of a dctr cau be obtaine(l. 
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('ttAPTEI XII. 

THE EYES. 
I/are v«,u ever noticel ]l«,W ]mrd it is to see 
a eravfish or a minn«nv in et 1.'o«»k when the S[lll 
is shining fnll m the water, or to read the names 
of Oie 1..s in a 1,c.k-case when the front of 
the case is eovered with glass? Or, bave vou 
noticed how hard it is to see some parts of « 
blackl»oard in a schoolroom ? 
In all these cases, a person, if he wishes to 
see things clearly, must me,ve t?'m one place to 

?, 

F'LOUP.g 31.--E'e, sho-ing the tea¢ gland, and the tea¢ duet for 
earrying the tears down into the nose. 

another (,r w]'ig]e ff'oto si(le te» side in his seàt. 
Of course, in some schoo]rooms the 1)lackl(ard. 
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are so good and so well l)lacel tlmt every 
an, l gM in the room can see clearly everv 
that is written upon them. This is leeause 
no part (,f the l,»ard is Slnooth ami shiny, lmt 
every 1)art of it is a dull llael« 
OlnC l»lackl»ol'ls arc all l'ight ti»l" a while 
after they bave hal a eoat of dull l»laek paint, 
l»ut after the irai»ils anal tcachel'S have usel the 
board for s«mm weeks or months, it slowlv le- 
cornes smooth and shinv aain, so that worls or 
drawings l»laeed Ul»m it eannot be seen bv 
lmlfils in some parts ,f the r«»m. When this 
hal»l»ens, it is verv 1,al f,r the eyes, an,l the 
llackloard shmhl ,,et anotht.r t'mt »f l»aint so 
as t» make it all a dull 1,1ack aain. 
Some blackl»o«mls are meule ,t" glass, the 
surNee being ruade r«mgh 1 O- grindin'; s, mm are 
lna,le of large slals of slate; some )f 
]oarls, or of wall l»laster that has ],ecn paintel 
blacl« The reat thing al»mt any l»laekl»ard 
is that it must ho le shinv. 
Slate board anal rmn,l-lass l«mrls are 
pensive lmt la.st a verv l,mg time. bometimes 
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thev are sm(«»th and .hiny w]lell fil'st put 
iut«, the scho«d, awl if thev arc, thcy are 
],al fi,r the eves and sh«,uli hot ],e kel»t. 
hinv ]t, av(,s a]s» [! c«q,y l,«,«,]¢s, veadiug },o«,ks, 
Cw u(»tc l((d¢s, a'e l»a([ fCn" thc eyes, anti S}louh[ 
'u slmull t'v to fill »Ilt, h(»w the glass 
«ver a l,»d¢-('as( ," [vcr a I»ictm'e, shines aul 
glistens aml t.ulles the eves. 
Let me givc vu a hint h(w to fiwl out. 
Stal l»etiwc th(. glas ¢d" a l«lç-cas(,, o" Ii('tm'c, 
all sep wheth.l" v[u çal n,tiç'e th(, image of a 
wi,l,w ,t" the 1",,, l'eflectel fl'«,n the glass, 
l'('fl['('tei i a lùl'l'[n'. If v«,u n,tice this, vou 
]mve fiUli[1 llt h[w a we]l-Wol'n bla('k],oard 
shilcS al[[ gh. tes, al whv it is ha'd t, see 
thé. wwls that a'c w'ittcn Ul»u it. Thc light 
ç(llllillgt'l'Olil SOIlIP wiml,)w iu thc l'[,(Hll thlls 
Ul)(»u the ],lackl,«»ar,1, and then glances l»ack te» 
e]cav]3". 
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FiOVaE 32.--Wrong position of a perron in reading at a 5 indow. 

win,lcns. Tho li.'ltt, therefi,rc, ihlls sirai-ht 
up,»n thc eyes «u.l hm'ts thcn. Il is ,,»t s,» l,a,l 
whcn the wit.l,,ws are l,lace,! ,,, l,,,th sid,'s ,,f 
l.',est, source ,,t" lil,t._ is h',,t,t ccilin,," wit,l,,ws 
and t'on th,ose ,»t tl,e h.t't, si,h' ,,t' l,Ul»il:, s,» 
that, 110 sha,l,,w inav lhll Ul.m l..,ks ,," l,al,ers 
]ying on the ,lesk. 
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And now I wmt t,» tell you about another 
tl,i,g tl,at is I»al t'[' the eres. It is Iad te» rea,I 

fil 
I 

Fmw 33.--Right position of a person in rcading at a window. 
« 1)«)«)1< with small, dira l»rit ; ami it 
chihh'eu t) read eveu larg ]»riut, il" th,y arc 
kel»t at if flw t,»[» l,m a ti]m, l'hvsicians te]l 
us tiret v],,u l«»ys md girls are ]«,l»t. ][»[»kig at 
m, ar «ltjects , ]ike lo[»ks, slat(,s, (.[1»)" ][»[ks, or 
s(,win cards, all dav i sch[»[»], their oves 
Thev shmhl, th[,refi»re, I»e rested every now 
an[l again l»y h»okig aL distant objects. Een 
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 look aeross the room at a map »r pi«ture on 
the wall, for hall-a-minute or 
]o»king at »]»jects within three ff'et »f us for 
some length of tine is tiresoe t» the eyes, ami, 
if kel»t up ,laiiv fi,r n,,,nths «," yem's, will stvain 
lle eyes and l»V,]u«e 
.k num]»er «»f vvars agi», a ]ittle girl in one of 
oto' public seh«»«»ls wa tl'«ll]»]t'] Vq'" lllUC]l With 
doctor. .kfler treating ber fi,r s,me rime, the 
doctof begal, t, susleet t],at, the 
the ehi]d's eves. ]Ie, therefiwe, a,lvised tl,at 
chihl sh,»ul,l ]»e examine,l by an eye-specialist ; 
that is, l»v a ,loct,w wh,» kn,»ws a great deal 
about the eyes. The specialist fitte,l ber eves 
with g]asses which, in a short rime, stolq»ed the 
headaches altogether. 
One day, a vear ,,r two afterwards, one of the 
]enses tll out of its ri'ame while the chil,l was 
playing. To bave tl,e glass put in again, it was 
taken to a local jeweller, who, hot knowilig 
much abou e)ela, es, rc]flaced thc lens in its 
ff'ame with thc t¥«»n side twal'dS the 
Soon the headaches retm'ncd as lad as ever, and 
the girl hal to be taken a secom[ rime to thc 



Fmr 3-L--Wrong position of the lamp in reading or tud). 
T]wv «,fen sit on a chair at thc side «,f the 
tald and face a lamp without anv shade cm it. 
Tlfis is quite Wl'Ong. Il' a ]..k is t«« heavy to 
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hold in the ]ronds, )',u must place it on t]c lai,le, 
of course; but in this case vou should ahvavs 
place a shadc upon the lamp, so that thc light 
will thll upon thc page and hot upon yOlll" 

Fot'lg 35.--Right position o[ the lamp in reading or stnd 3 . 

If the 1,o«»k is small and n«»t heavy, )'rot shouhl 
tlu'll 3"0111" ])«lçk te) thc lamp ami ,'c the liuht t 
fall straight ltl,,,l the page. If y,m are reading 
iii & roln in ,laytime, v,m sh,,ul,1 fi,llow the 
saine rule- sit with y, mv 1,ack pal'tly tul'ned to 
the window so that the light thlls on the book 
over your shouldm'. 
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QUESTIONS. 
1. SVhy is if diflicult to sec objects under water ? How is iL thal: 
w0 cannot see clearly whaL is written on some blackboards ? WhaL 
is the chier thing in a good blackboard ? Is the one in your school- 
r,»o||l shiny ? 
2. H-w many windows are there in your schoolroom ? Ilow 
does the lighL fall ,m/he desk aL which y«,u study in sch,,ol ? How 
does it fail up/,u the table aL which y.u study af home ? Do you 
use a laml» shade  
3. The type, the length of line, and the space between the lines 
in this ho,,k (n,»t in these questions) are about right fl,r your eyes. 
Cml»are tllem with others in lmoks that you use and see which is 
more easi]y read. 
4. In what diffcrcnt ways cm you resL your eyes, when they are 
tired ? ]low do our eycs get tired 1 
5. H,,w is the eye protected fr,,tn a side b]ow with a stick? 
H,,w nmy an eye gct injurcd by a t.,y pistol ? From a firecracker ? 
From a care]ess use of scissors. «r, frolu using a table-fork to 
untie the knot i, a shoe-lace ? 

C][APTEIL XIII. 

THE WOl:K 
You already know « great 
l»ody which, as ,n whole, is a 
machine. 
It is covered with tough skin which 1)rotects 
the flesh, honcs, nerves and muscles. In your 
skull you have a brain ; and, runlfing down from 
the brain, and protected by fle backbone, you 

OF THE BLOOD. 
deal about your 
most wonderful 
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]mve a sl»inal c«»',l s,,mew]mt of the saine mture 
as the lmin. ]loth braiu and c«,r,l Sell[l ollt 
nerve threa«ls to, aml l'eceive ncrve riel'COnCis 
everv other 1);l't (£ the ]«dv. SVithin thc chest 
lie the heart ami hmgs ; within the ;t][[[lllCll lll'e 
thc st«»nmch, li'er, «tnd intestines. 
The ]lC;/l't pumis the blo«d u 1) te» the head, 
de»wh int« thc ]ronds and fcet, 'md tll[l 
the ]»odv withut over st«qqmg nce s lng 
we lire. Whilc the ]»ll is thus cil'cling 
cal'rvin, . Oll two grc«t kimls »f" W¢»l'l. Ill thc 
first place, it sucks thc l[»uris]mmnt [»ut (f the 
fio«l which we car, ll«l Cal'l'iCs tlis ou'islmmt 
all over the l«lv ll it lll[lSç w»mle'fhl set 
blo«»d tu]»es. Iii this w«y, thc ]in, 
nerves, muscles and flcsh (,f ll l<imls are kcl)t 
well n«urishcd. 
In the second plce, the blo(d gathers ui 
every corner of thc l«ly the waste mattel" whicl 
is always being tirmed, an(l carries this wtste 
i)artly to the hmgs as impure air, partly t« 
slin as sweat, and pal'tly to other «rgalls, where 
it is got rid oL The blood is thus a most 
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won,lcvful mi'(tm'c «,f diflbn.t kinds «,f stuff. 
Ail thc g,«l ii'»n «,ur ti«,,l g,cs ini«» it; all le 
dca,l wasle ti'«»m thc ficsl g,cs iut» it ; se» that it 
iS lleV'I" (.xactlv tire s;uc fiw auv h,ugth «,f time. 
Mot. «»t" w»u kn«»w tlmt 11(" }»inkil «w reddih 
cdmr «d the skin is luc t« the rc[ 
, y(u ]mve ntice«l that the 
 " flesh is red. If vou bave 
. u, thr,ugl, w,uv fingers. 
sce tlw separate },,,nos of 
the fingers, an,l ]»etween 
" them, the bright rcd flesh. 
r,,,,..-»,,,,..x«y The flesh is hot all of 
photograph of the bon 
,. .,« a ,,-6 the saine colour. Look at 
the flcsl ]»etween ole j«fint (,f a finger and the 
next jfint, and then say whether thc fleh in lhi 
place is the saine, or a different colouv ff'oto that 
along the side of the ]»ones where there is no 
joint. You see it in a brighter red between 
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one finger and /he next (»ne, loecause /here is 
more blood there. 
The joints are tied together l»y tmgh Stl'ingy 
bands or ligaments, 
the bones have less 
flesh, and are theref(»l'e n»t s(» reddish. 
It is very iml,»rtant t» l(ll»W that the flesh 
in every part 
blood, rUlning in a lmt-W,»l'k »t" film tul»es eallcl 
eapillal'ies. S¢»llle of /hese tul,es are s» snmll 
that you ealm«»t see theln, unless )'m 1,,k at 
theln with  p»wel'flfi lmgnifying glass. ()ther 
tul»es are large Cll«»ugh t» lc casily secn with 
the nake, l eye, ami the lal'gest c,ne in )',»ur 
body is al,»ut as wi,le aCl'»ss as v»ur tlmml». 
The tnl»es whieh earl'v the l»lç,(»,l fi'm thc 
heart to the «mtel'm»st parts of thc body are 
ealled arteries, while thé»se that earrv the 
back again te» the heal't are callcd veins. Tle 
eapillal'ies emveV the 1»1«.«1 t'l'm thc ends ,f the 
al'tel'les to thc l»egillings »t" the veins. 
Thc l»h),l in thc al'tel'les is n»t the saine 
eoh»ur as that in the veins. That in the arteries 
is a l»l'ight l'e,[ 
whilc that in the veins is a dark l'e,l and is 
known as ven«ms blood. 
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If you will l«ok «tt the diagram of the circula- 
ti«n «d" tire ]1«<«1 «n the next D«tre it will he]p 
vou t<, umlerstan[[ where the e]mnge in colmu" 
takcs llce. Tlie ]ieav" blck lin¢'s dcn«te the 
u'tcrics, thc dotted oiies dcimtc the vein. 
N«ticc tiret «ne clmnge in colour is rclwcsentcd 
 t«tl¢iug plm.e iii the hmgs, the vci«ms 
ch«mgiug t« trteritl )l«od. A sec«»nd change is 
rel»resente«l «s taldng ll«ce in the fine blood 
tulles of the flc,h, llere le m'tcrid l)h)od 
The cmse «f this clmue in cohmr is easilv 
un«lersto«d. While tle 11««[1 is l»assiugthr«ugh 
thc ]uugs, it gives Ul» a l,isom)us g«s, callcd 
carl« di[xi«Ic whi('h it ]ms g«therc«l ri'oto 
«»ver" lhe l»«lv. t t]e sme time it takes 
a le»ml of oxygc fi'«m the air scs of the hmgs. 
lu d«,iug riais it changes ri'oto a dark red to 
a lriht red. 
As his l»right red l»lood p«sses through the 
flcsh i thc fiue 11««»«1 tulles of which I have 
mu('h «)f its «»x)cu ami t;kiug up cu'lon di«»xide. 
In othc" ww«ls, thc vcry «q>posite change tkcs 
place i the flesh ri'oto that which tales place 
lu the lungs. 
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F1ov 37.--Di%,Tm of the Circulation of the Blood. 
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Ot" the.e tw» change.q, the one that takes place 
in lhc hmgs is thc most ilnp«»l't«tlt, 1,ecause it is 
the one ov('r whi('h v«,u bave most c«,ntrol. If 
v[»u have l(.arned t, ],rcathc I»l'[q»el'ly ]»v exl)and- 
ing thc (.h(.»t, anal sitting or standing up straight, 
then thc lu.0 will takc in plenty «f air, and the 
ld.«l wi]l gct all thc li»re oxygen and l»c aide 
t» ive it to the niusclcs, ncrvcs and other organs 
»t" the 
]ht, if vou sit with rom.lcd shouldcrs and 
ho]h,w narr[,w chcst, v»u wi]l n,t ]»e able to 
]»l'[.ath[. prOl»erly, anal v«»u may ],c quite sure 
that, it" th  seels ,f c«»nsumptiol h,dge in your 
lu.g». ),u wi]l ],e much lui,re lilce]y to take this 
discase «.1 l»el'hal»s lic ti'(»m it. 
You sec, thcre[?re, th;t it i hot enough to 
]»rcath[. ti'esh air, wm must learn to ]»reathe 
1.'.l».l']y, th;t is. w,u limst CXl»anl y[»ur che»t 
tiret th(. fi'e»h air may l»ass i.to evcry n[)«d and 
ç[l'llCl' [f t]le ]llllg. 
_ks I havc just hintcd, it is ccessarv that 
the ])h«.l sh»ull get l'id «»f thc waste, (»r 
xvhich it gathcrs u l) fi'»m the flesh. If the 
car])«»u li»xile which is part of this p[»ison wcre 



THE VORK oF THE B[.OOD. 10l 

hot passed «»ut of the l««ly ahn«».st eveI'V .econd, 
by means of the ]ugs, we c«»ul,l hot lire fi,r ten 
minutes. If m[»l'e [»f" the poison wore n,t thr(,st 
out by means »f the skin and l<idmys, we c«uld 
not lire over two (,r three davs. 

QUE.qTI[ »Ns. 
1. P, dnt out the i«)siti,,l «,f the heart in your b«,dy, and teli what 
ifs work is. What is the ll:Ule «,f the tu},es in which the hi,,,,d is 
carried avay fr,,m the beart  In which t},e b],,,,d is carrie(l }nck 
again ? 
2. H,»sv «1,» you kn,,w that flh is rcddish in c«,l,,ur XXhat 
gives the flesh this o,hmr  
3. What ,,as. d,,es bh»,,d get fr«,m thc hms? What gas d,,es it 
give off t, thc hmgs ? 
4. W]mt ,1,,es b],,,,«l «1«» with «,tb.r waste matcr wbich if gathers 
np fr-m thc b,»dy ? What organs of the body takc this a:te from 
the bi,,od ? 
5. At what tro parts «,f the 1,,,dv d,»es hl,,,«l ch:tnq fr,,In a dark 
red te, a 1,right red and r;,-,. ,,,s,«? Why sh,,ul,l a 1,er,,n be 
partieular to breathc pr,perly  
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C, HAPTEI XIV. 
TOBA_CO AND THE BLOOD. 

Ftut. .--Xobaceo Smoke in  Conservatory. where if is uelu| in kSl|ing insectz. 
If you will hunt up the wor«l nicotine in e 
g,,,l lictional'y, you will fin«l that this substance 
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is described as an «»il3", coh»urlcss liquid, with a 
1)urning taste and disagreeal»le smell. Itis very 
1)oisonous. 
Halerman, t ((.rman scientist, studit, l thc 
eflcts «»f this sul»stmce 
fi»tmd out h«»w much 
kn«»w that l»cfi»r(, lightig a cigar, it is usu«d t, 
cut off et small l»icct 
placed in th«, m«mth. uch sh,rt 1 
man fotmd, (.mtai al»mt " 
., l»CV (.«,t. ,»f the 
nicotine which is in th(. wh«dc cigar. (Ask your 
teacher ri» exldain wh«tt 
Thon there is thc l»art, which is sm,de,1 that 
is, partly ttH'ned int«» ash(.s, thc sm,»ke l»(.ing 
drawn int,» the m«mth. In this part, ]lal»ï.rman 
fi»und t]lJ 1(,1" C('lit. " thc nic«»tic. 3I»'c than 
a qtmrtcr «»t" this am«mnt passes thr,»u,,gh thc 
lining «»t" thc m«»uth 
Lastly, there is thc 
the part which is in thc m«»uth, ;u,l which 
bec,»mes t,»o h,t t,, l»m' Ul» to thc Iii»s. This 
contains :6 per ceint. 
You will m»tice that this part c«mtais more 
than its due share of the poison. Why ? Clearly, 
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il: is lecause .tllle «f the nictine ti'llll the far 
enl, alll ('ln the mi«l«llc «,f thc cigar, collects 
at. the Cl,l next the mouth, as the 1,urning goes 
m. It is fiw this reasm, that carefid lnokers 
thr«w awav-lt a sh«wt lml't f" the eigar--l)ut 
«J]en as uuch as hall [" it. In this way, they 
l nç take s,. mueh «f the nicot.inc iut their 
lh,l, an,l thev h lçé geç ris lfittev, lurning 
taxte. 
WIIvI nie«,tine t]nis entel'S the l,]«,«,d, it slows 
de,wh tlie l'are a,l b.ssens the stl'ength ,t" the 
leal't, l,eat, an,l xhcl heavv Sln«kil las leen 
in,hd,.e,1 ii fi,r v«ars, iWsç,metin¢.s l,rilS «,n a 
«liseasc t]at is ealh.«l "'l',,l,acc«, ]wavt." It also 
1,1'«,«luces a «lisease «,f tht" thl'«,at kilo,wh as 
1 tire case ,f vlHill 1,.«,l,le, tle use of tobacco 
is l,elieved te, check the lmUl'al and healthy 
gl',,wth ,f the l,,,,ly. That t«»lacc« does this is 
vtq'v dicu]L to lWW«, leeanse, if a ],y is nnler- 
siz.«l, ne, «,ne. eau sav whether his snmll size bas 
],:ec cause«l ]y tobaeco or n,»t. fie may haro 
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l,een l,,,rn mMersized, as many a boy is, an,1 he 
nmy remain mMel'sized with, mt l,eing a sm,,km'. 
Professw Seaver colleeted S,llle vel'y intel'est- 
ing fitets al.,u the yomg nwn wl. entel'C,1  aie 
Universitv 1,ctweet thc 
1701' example, ho fimltd 
.ut that, on thc aver- 
age, th«»se who sm,l«,d 
were al»»ut, 
months «dder, 
entering, than th« 
who did m»t 
t]m thev Wel'e lit»t, alh, 
to take as mueh air 
 hot ruade the diflerence in their 
euhic inches ; that, they 
were n¢»t s, tall; and that, on]y rive per eett. ¢,f 
them gaine,1 the highest rank i their stu«lies. 
In other w«wIs, the stu, lents wh,» ,li,[ 
smoke were al»h, to mtt, r e»llege «tt an earlier 
age; they were taller; tley ha,[ a larger 
measul'eluen 1"{1111[ the chest; and more of 
tllem tCn»k higher tank iii their studies than 
did tl,»se who 



Thc.se arc vc'v .tl'ikilg facts. I)» they hot 
sh»w y,u y«mlg l»C,l»lc, that if )',u wish 
],tve stl.«»ng, heitlth 3" b,,«lies, an,l cl(,al', vig,»rous 
mills, S«»t will avoil the use «f t»bacco 
Th,ughtfld «.n always eonsiOe" if wise to 
le«t't t'Vel'ytlittg the" tan fi'm otht't's. Vhy 
efi.cts ,,f t,,1,«tcc«, fl',m th«»sc wh«» are wiser than 
y,,ul'selves it this e«,Udl'V; 1,ut y,u shoul«l, if 
1,»ssil»le, t«tkc ci wi, lt.r view still, au,l t'y to final 
,,tt h,»w wise mm in »ther c, mtt'ies look upon 
tho t«d»ace 
X«,w ther is alwavs «me wav in which we 
mav l.av wlat aty gl'eat mtim thidCs m al 3" 
gt'e«tt, sul»ject, at,l that is l»y rea, ling the laws 
which arc l»aSse, l 1," its l»al'li«tment. Vhat thett 
d,»es Ge'mav thiuk al»out, l»«vs sm,king She 
s«ts t]m ,» l«v tmOev sixteen yeal'S of 
age shall sm»ke, anal .I«qal stvs tha 
y«,ug le.s«m tm,ler teuty seavs «»f age shall 
sm,,ke. Ask v»ur teaehtv, if y«tt 1«» hot already 
know, what the laws in Cana«la sa" on this 
important subject. 
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There is no doubt that. cigarette smoking 
lowel'S one's power «,f d,ing bc, dily lab»ur or 
playing gaines like fi,,tball, hockey, ,l' l,aseball. 
FI' this reas,n, the Caltaiu ,f an athletic club 
will nog alh,w any ,f his en who are te, play 
the seaSOll'S matches, te» Sltl«tlçe t«t]»ac(,«» iii. to 
drink liqurs containing alc' ,h« ,l. IF he de,es 
he knows very wcll that, ]ds team futés the risk 
of l»eing 1,eaten. 
Tobacco does 11« lljtll'e men «,ver twenty-five 
so mueh as i does young'er ]»C,»l»le. I mean tha 
the efleç ,n the mind is tre,t, s, marked in the 
one case as in tire ,ther. ',r ,ue thing, 
tobaeco eam«»t stuut the gr«wth «f' y«ung me 
at twenty-five, t?n" they are already /'u]l gré,wh. 
ut, in the case of lads of fiteen »r eighteen 
years of age, g,ing into a business, where 
quiekness, accuracy, steadiness, patience, and 
other goo«l qualities are required, toi,acte, 
smoking, and espeeially cigarette sm«,king, is a 
deeided drawback. ]htsiness men tell me that 
boys who have aequircd the cigarette habit are 
hot so reliable, nor so quiek, nor so painstaking 
as those who do no smoke. For this reas¢,n, 
some employers will hot eugage  elerk if he is 
known to be  llSel" o[to],aeeo. 



1. What i. t]m cffect of t,bacco smoking Ul)On 
rime if is tried  
2. II«,w mach nicotine did Haberman fiud in each of the three 
i,arts of a cigar ? What is the «,],jecti-n to sm«»kirtg a cigarette or 
cigar up fo the very end ? SI,anish smukers genera]ly throw away 
hall (,f each cigar. Why l 
3. What is the effect of nic«,tine on the heart? What 
'tsm,,ker's s,,re thr.at" Can if }»e pr,,ved that the use of 
tobaeeo stunts the grmvth of b,,ys? Why 
4. Why arc athletes forbiddcn to sm,,ke? Why do some 
biness mu decline t,» empl,y h,,ys h,» sm,,ke cigarettes 

CII.\ I"I'Eil XV. 

]:l-)l )] ). 
"]'he 1,1,.«l sucks Ul» ail /le g,.»,l iL ean get 
ti',mt ,m" ri,,,1. Iulecd [ night ahn,»st say tiret 
the f,,,,,l first l»ee,»mes 1,1,,,»,1, m,l that tlm l,l,»od 
aflerwar, ls 1,ec«mes flesh. 
If this l»o trueand tlmrc is no d, ml,t al»out 
itthen we (mglt tu 1,o earefifl t[» eat not]ing 
lmt g,»,»,l fi)o, ls; l»eeause g,,.l fi»,ls, when 
eaten bv lmalthy bays and girls, will nmke good 
1)l«,»d, an,l good blood will make stout, sinewy 
bodies. çln the «ther hand, po(»r tiod or ill- 
digested t«.1 will mean 1)(,[»r l»lu,.1 an,1 pnny, 
stunte,l l»[,,lies. 



I wondev ].»v ma,y ,t" v.t bave n»tk'ed 
green the grass h.,ks . ; lawn ;tl ],»w well 
the cvops h,,,k on « tu'm wh,'. t],cve has 1,con 
plenty ,,t" tain. lI,,w manv ,,f y,,u. dm'i,g a dvy 
<.arly..and tle ev,,1,s tuvn ,.t sh, wt in Ihe shlk. 
an,l the yield ,,f grain scantv? 
1),» y,,u SUl»l,,,se tht. difll.venee is caused 
the 1,1ants 1,eig wcll fi.,I in a rainv st.as,, 
l»lentit'ul, thc r,.,ts ,,t" 1,1a.ts em suck ni» 1,1cnty 
,,f fi.»,l fi',,m lht. s,,il; when tain is s('avce. 
they cam,,,t, d,, s,, a.,1 thcv are th.s ],avtly 
starve,1. The tain makcs all the diflç.vece in 
the 
()f e«,urse, s,,me soils are s,, 1,,.w th«t thev 
eontain little ,w ,,, ti,,,I fi,v ],lats ; fiw cxaml,l% 
soil t],at is eOn,l,,»se, l ,,t" pure su,,1. N,, 
of tain will make grass ,.v,»w Ul,,,n a sandv 
desert, lIut, if tl,c s,»il is g,,,,,1, the an,,,unt 
ri»,.1 which  l»lant, ean gcI will d(.1,cn,1 Ul,,,n th(. 
ain-fidl. In othev wov, ls. 1,1a.ts may l,e starve,1 
eithcv beeause theve is n,» fi.»d in the s,»il. ,w 
because there bas l»ecn n,» vain. 
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Whcli tl,; sI»il is ri(h i fi»»l al there is 
1)lety «,f m«,isture, then pl«mts gr»w 1,est. Illus- 
whi«h thé.re are diflbr(mt kin,ls ,,t" s,il. Trees 
as wcll as grass anal g'ain vary in growth with 
vriatims in se»il al m«,istm'e. 
A ,l,,ul,le row «,t" mal»les l»lanted along Pari( 
Avem,e, lçigst(,n, ,ver fiIty vears ago, illus- 
trates wcll how l»lenty ,t" l»l«mt-fo«»d and 

FIGtRE lO.--Avenue of trees all plantl ai the saine rime. Winter scene. 

m«»istm'e act upon the growth «»f trees. If you 
h»ol at the picture of these, )'ou will see that the 
tl'ee.s about the millle »t' the row are taller and 



was, at the time th(. trees were plante(l, 
exact]y th(' .sain(: ()ver the wh()le ]egt] ()f 
the street. 

What then cause(1 (he (|i_,l'e))ee i, gr(,wth ? 
Briefly, it was cause(l l)y the itct that the mi(l(lle 
trees g,t, m()st l),d. There was ],w-]ying 
gl'oUll(l a])()ttL the e(,)tral l,arts ()f the aveme, 
and f)r l}I«Hly J-e«l's the stre('t sc)'al)i))gs were 
carted t() this part, t()l)ring it u I) t() the ]cvel ()[' 
the test ()f the av(,)w. These scral)ings were 
rich in i)]ant i)()(l. 
M()re()ver, there w«s  s()akage <)f (he rainfMl 
ri'oto the highcr areas ()f the I)ark t()wards this 
low-lying i)arL of the avcmw, aml the tw() things 
the more al)undant fbo(l sul)i)]y, çm(l the 
greater m()istm'ecoml)incd t()make the mi(hl]c 
trees grow ]arger than the e(I ones. In 
theref)re, that y()ung trees or y()mg I)lants 
any kin(l may grow into sir(mg, healthy, big 
ones, they musL get i)Icnty ()f I)]aL Ibo(l an(l 
plenty ()f moisture. 



I a simiIar wa)', )'»u" ina] c«m grow into 
t',, 1,i ,,:s ,,lv l,v l,,'ing well ri.l. Èe D" 
g»»d thmq" knows his.  mce knew two men 
wh,, lire,! on a,l.i,,inig thé'ms. The o11(. '[s a 
g,,,,l thrmm', thc «,tl,er, a very po«r «me. Thcv 
ca,ch 1,«,! s,»me well-l»red ealves. ])nring the 
.p,'ing and ear]v summm', «me t[.l his e«tlves 
»n l»lqty »f t'r«,slt milk; ];tter ¢»11, he mixed 
atn,eal with their milk, ;t],! gave them all the 
grem grass they e»uld eat. 
The «thm" Dd l,is ealves ch= sldmme,1 milk, and 
a]]m'el t]l('lll te» 1"!111 iii the ç(»llllll»ll l»asture. 
nmrlwd ,lifl'rence in the tw» sers «f ealves. 
The l»etter t[.d were l»tger, taller, heavier, and 
letter-lu»king tl,;m the ther; tltey t«ok the 
prize at, the eounty thir, and sold t1" a higher 
1.'iee. 
A,I tl,e sal thing al»ou the who]e marrer 
was tha the p,u,r fit]'mer di! n, know 
t]el'«' }md conc t» l»e sueh a diflrenee }»etween 
his ealr«,s m,! ltis neighl»om"s. ][e lil hot, 
see thag his ainals wm'e short'ter, ]ighter, and 
skimfier, .just. 1,eeause ho ha, l ill-d or umler-tb,1 
them all summer. 



FOor. 
And I ara afraid that manv fathers and 
mothers half-starve theiv chihlren. 
mean that any parents are so wicked as 
actually refuse to give their children en«,ugh 
food; they siml)ly d,) not kuow h,»w te) feed 

Fmtmv. 41.--These children are ail of the saine age--well ted and growing. Why 
do they differ in size? 
their ],oys al,| girls. .\ few lParents rnav ]c «» 
very l()l" il smc [" mr large cities lhat t]lçV 
c;uu(t ],uy t'mmgh g«.,«l f,..l fo,l" t],'il" ('hihll'ClL 
lht, in ma)" cases, whcn chil, ll'Cl arc ihin and 
palc and too mall for thcir agc, thcy bave 
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21_E.qTI« »NS. 
1. V'hy ,1,» f:m,,ers 1,.,k :mxi,,us|y b,r tain in a dry season ? 
the tain one «,f the f,,odstuffs -f 1 lantsl "Whal; pr«»ff have you seen 
th:tl; well-fed trees gr«,w ],igger than l«.,rly-fed ,mes ? 
. "Wh:d; pr«,«,f ]mve y,,u scen thal; wel]-ftd afin,«ds gr.w larger 
th:tn l»,,,rly-ft.d oncs ? Wh:d; reas,,n is there f,,r believing that 
well-fed children gr.w bb...cr :m,l stron,,er Ih:ul i|l-fed ones ? 
3. What ,,ther causes l,esides lack -f I«««l may l»rt,duce stunted 
chi],h'en ? Saine three oods which if «d,,ne fcd to « man would hot 
keep hi,n alive. 
4. Why in milk cdlcd  pcrfect f,«,d ? 1 |,,w .h-uhl it, he drunk ? 
Why ? ". hy sh«,uhl iL l»e warmed bef,»re bcing given to a sick -r 
dclicat e l,crson  
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CHAPTER XVI. 

curds 
change 
child. 

WHAT MILK CONTAINS. 
To begin with, milk contains rive different 
things. You all know two of these already, 
water and cremn. And some of you wh have 
been in a cheese factory will know of a third 
thing that is present in milk, namely, curd. In 
making cheese, there is added to warm lnilk a 
substance called remmt, which i. prepared from 
the lining of a calFs stmach, and which ttll'llS 
warln milk into a sort jelly-like mass, called 
curds, and a liquid called whey. When a calf 
bas sucked its mother, the milk turns int 
and whey in its stomach. The saine 
takes place in the st»mach of a 

But milk cc»ntains two other things lesides 
curds, crealn, and water. It contains a little 
sugar anti a little salt. And these are the rive 
things which all good tbods should contain. 
They are not always called curds, cream, sugar, 
water, and salt. We give them other names 
when they are found in meat or bread or vege- 
tables ; but the important thing to know is that 
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cvery article «,f fb«,l shouhl oontain niore or less 
«t' t]lese rive t]lings. 
Thcy are pl'eSellt in llUl'e liiilk in .just about 
thc right am«unts to make g«od flcsh and blood 
h y«mng chihh'cn. ]:ut, 11 lllally other in(ls 
«£ ti,,1, ti»r examlle , mcat, t]my are n«t present 
3ioat conains a gr(.at «lcal m«re «t" the curdy 
malter, and, if it is vcry tht meat, it c«ntains a 
g'cat dcal mre «t" thc crcamy nmtter (r fat 
anal n»t (.mmg] «f thc sugar or sait; ]ut no 
mter what articlc «»f tb«l vou think of, it 
c»niains «me or m«re (»f ihese rive different 
things, al ail «»ï thcm are nçccssary fi)r making 
NW, il «)rh'r hat. y)u may ]rave clcar ideas 
a]«ut milk, let me give y«u, as near]y as 
1.ssillc, ihe çxact am«mnt «f the rive sub- 
stances that are prcscnt in 1 parts of the milk 

froni a fhirly g,.l cow" 
I. C'iii'il ................. 
Ii. Cram, «1' |littl" fat .... 
iii. Milk ligal" ........... 
IV. alts of different kinds.. ï 
v. Water ............... 87 

Ol 
 , parts. 
3} ,, 
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These rive things make up thc f,,od of every 
person. The gcntlelnan with his many courses 
,,f fi,,»,l at ,linner, an,l the l,eggal" with his wallet 
of ],l'ea(l an,l cheese an,l his cu l) ,,f water, 1,oth 
make their meal crut (f these rive things. 
Man, everywhere, civilized ,r savage, white or 
black, does thc saine. T nmke god blvod vou 
must eat SOlne (»f thesc rive kimls of ibod. çou 
couhl lire only « sh«,rt tilnc Oll ihts alone, [»r on 
sugar al(me. You c,uhl lire fi,r  1,mg time on 
Cllrds, salt, and water ; ]rot y»tl w, ml,l hot l,e in 
ve T good health. You w«»ul, l vin T ]ikely grow 
siek after Solne tilnc and y«»u would ],l'O]»a]l)" die. 
You nmst bave somc ,,f e«teh of these rive kinds 
of fi..l. Not to(» lnuch »{" any one (»f theln and 
ll(it too little, ]»ut just emmgh ,f eaeh to make 

the go,l l,lood which alone can give health 
and strength. 
*OW I flllI Slll'e, that s, mle ,,f y(,u wish to 
know xvhat is the pl'oper «t,tllt ,f each of 
these things which ,sh«mhl be taken as food. 
And I must tell you that this is a very hard 

question to answer. 



lo0 Y[YGIENE FOR YOUS,'G PEOPLE. 
N«,t ail of us require exactly the same 
am,unt ot' coach. Some 1)eol»le require more of 
c,ne thing, md some require more «f another, 
;cc»r«lig t» the kiml «»f w«rk that thev do, and 
thc s(,Çis[»n f the yeir, «r the part of the world 
th.v lire in. Y[u will ]e toll a]«ut this when 
x-«» rctch a highcl" class in sch»«d. 5Ieantime, 
thc iml),'tmt thing fl" x'«u te» rememl)er in 
this lcss»n is tlmt, if )-«u wouhl grow strong, 
filial l'#lll«[ill str[»ng ]1111 «11111 w«»men, )'ou nlust 
ctlt. ti»»l t];t c[»ntlins cur[ls, ]»utter or fats, 
sglr, s;llt. ;lid water, in ;l,ut the tidlowing 
l. ('m'[lv mttter, gencrally c;il]e«l proteids, 
and ti,uml i mill¢, eggs, lean meat, fish, also 
in c[»nsi[ler«lldc qtmntities in peas aml beans, 
al»¢»ut "2 te» :, «»z. «llilv. 
"2. Ftt, «ls i milk (luttel'), tht [f meat, cod- 
livc' «»il, l«ll'«l, olive (»il, a]«»ut .l 
 , z. daily. 
:. Stlrches, sugars, gums, jellies. Found 
chi(,flv in l[tat[es, cereals, ])eets, fl'uits and 
veget;lldes. The first two of these are generally 
calle«l carie»hydrates, and )ou need tkom 9 to 
12 «»z. «laily. 
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4. Salts. Found in all foods. In addition to 
what is in out food we take table sait; iii ail 
about 1 oz. 

5. Water makes up a large part of all oui" 
foods; l»ut in additim to what is il tlm fi»od 
itself, we lllUSt ,lrinl¢ water, tea, or c,ffee s,» as 
to take, iii all, al»out 90 fluid ounces, (,r over two 
quarts per day. 
When people are y¢»ung and strong, they l»ay 
little or no speeial attenti»n t» tl,e eh,iee or tu 
the eooking of their fi»l ; 1,ut, if tl,ey and their 
imrents disregar,l ail eare in its seleeti,m an,l 
prepal'ation, they are likely tu l»ay the penalty of 
their earelessness or ignorance later on in lire. 
The following table shows the l»r,portions of 
proteids, fitts, earl»o-hydrates, salts, and water 
whieh are present in inc»st of out eommon 
articles of foc»l. The pupil slmuld eOlnl»are 
eaeh of them with the standard diet given 
al)ove, and see what eaeh article hteks in order 
to supply the pro»per amount of eaeh food-stuff 
required by the body- 
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COMPOSITION OF FOOD MATERIALSI(4/war)  

|trJent¢. 

lroteids. Fats. 

Codfish. fresh 
Codïh. sa|t 

Oyster 

l*,filk 

42.--Composition of Food laterisle. 
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QUESTI{)NS. 
l. Write dowa from memory the composition of good milk. 
Which of the rive things present in milk will also be present in 
cheese ? 
2. How fs it that the Esquimaux est such large quantities of fat ; 
hereas people in h,»t countries est chiefly fruits and vegetables 
3. How is it that some people need t- pay but little attention 
the choice of their f,,,,d, or fo the c,,,,king ,,f it? Will a Iii&il 
sits and writes ail day require as luuch f,,«»d as a labourer ? Give 
reason for your answer. 
4. In planning a meal, h,,w inay the lack ,f carbo-hydraes in 
beefsteak be relnedied ? What other f,«,d should be eaten with 
bread and water in order fo make a l,r,»per meal ?  hy  

('IIAI'TElt XVI17. 

DI{ ;ESTI{ »N. 

"Yfill it make i|llV difli:l'elme," you ask, "what 
kiml »{" ti»«»l we e«tt, se» hmg as it cmtains the 
right quantities ,t" eUl'dS, fats and stal'ches 
sugar"? Yes, it. will lnake t great deal ,f 
differenee, espeeially if :)',11" ligesti,n is 
good. In this case y,u lmlSt 1,e h,ul,ly earethl 
to select ïools that are easily ,ligeste,1. The 
ehoice ,f food, the eooking of fi»»d, and tbe 
ehewil C- of fi»od are, to sortie extent, in your 
own keepilg, and y-u ean either eare {'or )'our 
digestion, or ruin it, just as :you ehoose. 
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Not all fi»ods a,'e equally digestible. Some 
are hard t[» [ligcst; some are easy. Some that 
are ha'd t[) digest when raw, are easily digested 
w]len properly cooked. Some that are easily 
dige.,tcd when raw can be ruade hard to 
ligest wheu badly cooked. For example, 
'aw eggs are ver)" digestilde, e-en 1)y delicate 
sto,uachs; but if fi'ied o," boilcd ha,'d, they 
become more difiicult of digestion. 
'ext to selecting easil" digestil)le foods, it is 
im[)ortant to eat each meal slowly and to chew 
the f,»[»d ery th«»roughly. Tlle chewing of the 
fvod is in fact the ouly part of the act of diges- 
tion which you can fifilv control. Ouce you ha'e 
swallowed your fool its [ligestion is beyond your 
c(»ntrol. 
Digestiç, n tales place partly in the mouth, 
i)artly in the st(nlach, aml partly in the intestines. 
We may, therefi»re, speak of mouth digestion, 
stomach digestion, and intestinal digestion. 
It would be an eauy matter to tell you about 
some of the changes vhich food undergoes in 
the stomach and in the intestine; ])ut it would 
hot be profitable to do so at this time. Even if 



DIGESTION. 105 

you knew something about these changes and 
had  severe attack of indigestion, you could do 

nothing for yourself. 
¥ou would have to 
go to a good doctor 
for treatment and 
trust to him to cure 
you. 
But you can do a 
great deal to avoid 
stomach and intes- 
tinal indigestion, if 
you avoid the use 
of alcohol and to- 
bacco, chew every 
bite of food twenty 
or tMi'ty times be- 

fore swallowing it, lemt-as" a3.--Diagram oI tbe food tube, or ira 
and avoid overstrain teine. 1 and 2, liva glands; 3, ilet; 
4. smh ; 5, 5, iiver ; 6, 6, the smaii intes- 
aud xvorry. These tine; 7, 7, 7, lae intestine, or lower bowel. 
things, at lcast, are within yotr control. 
Some of you are no doubt saying t(» your- 
selves, "What you tell us may be all very 
te; but we have oten to hurry at breakfast 
to get to school in time, and our fathers and 
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_k well-preerve, l l-tomau farmhou,se about 
seven toiles s,)uth-east, frolU Mourir 'esuvius, 
bas rcceut]v ]).el uuearthe.l and you may gain 
a very g..1 idca d" its varims parts lv looking 
ai ris l;lllil lhm. The buihling, which was 
al.ml l:I) tbet l»n ly ' feet wide, was over- 
whehued with lmmice stone aud dust at the 
samo thuo as thocity of ompeii, in tho 
year 79. 
As ean ]e seen ff'oto the plan, there was only 
Ole eltralCe 1,1t this was ]are enouh to 

-IGURE 44.--Grouu,t plan of a ]matl farmhotlse. 
a,huit a. si)an (,f h,n'.es al,reast. The stable was 
entere«| through the kitchen. The court was 
open to the sky. o wa.s the fermentation 
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court, a fact which must be remembcred whcn 
we consider that here ibrmentCiÜu of the gl'q)c 
juice took place 
The circlcs in the two rooms dcnote the ]trge 
rats or tubs in which the wine was fcrmcntc«l. 
The farm must have grown large quantitics 
of grapes; because the rats were altogether 
capable of hohling ]ctween 600 and 700 ]arl'cls 
of wine. hloreover, the owner of the farm 
must have l»eeu wealthy; ]»ccause, lying in 
of the largest rats and covcred with its lid, 
were fimnd several }»ags ot" jcwelry, g«dd and 
sih'er coins, and 'ichly cml.ssed silvm" CUl)S. 
The latter were evidently used in dl'inking the 
wine. 
From these sources we lcarn that the ripe 
grapes were fil'st l»lace«! ni»cm an elevate«! plat- 
forln. Over the gral)es were l»ltce,1 l»,»ar, ls, and 
the juiee was l)l'esse, l out }»y a heavy l»eanl 
brought down Ul»On theln ff'oin al»ove. The 
platforln was a shq)ing one, so that the juiee 
eouhl }»e eonveyed away thr(mgh tubes or 
troughs to rats in the corridor, but ehiefly to 
those in the trmentation court. 
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means of a still. The fcrlnented juice from 
grapes, apples, corn, or barley is placed in the 

F«uRe 45.--Distflling Apparatu. 
part A, and heated over a tire in  ; the alcohol 
COllCs awaV ri'oint it in the form «»f a fine mist or 
vap«ur, and, in the c)il B, which is surrounded 
with watcr t» co«d the vapour, it is turned into 
a liquid and drops (»ut into a vesscl C. 
This alcohol is vcrv strong, that is, it contains 
much lcss watcr than the alcohol that is in wine. 
Liquç, rs ruade in this way are called distillcd 
liquors and inchldc rum, }wandy, gin, and 
whiskey. I sui)pose that this sel)aati(,n was 
first ruade by those who werc fond of strong 
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alcohol and were hot satisfied with the smaller 
quantity that is present in wines. At any rate, 
it is a well-known titct that people usually 
acquire the alcohol hal,it ],y first «lrinking the 
wcakcr fi'rlncnted liquors, like aie or wine; 
in the end they drink the strongest distilled 
liqmws they can get 
There are ti'om rive ri» ten parts [»f aleoh«d in 
every huldl'ed l)arts ,[" ti.rlnentel cider. 
In beer, thcrc are fi'«»ln tbur t» six in cvery 
hundred. 
In wines, thc quantity »f alc»h[d vavics ti'om 
eight or tcn up t» seventeen parts l»eV. hundl'ed. 
Vhiskey, ruln, ]wandy, and gin c»ntain 
thirty to fifty parts ,f alc,h[d in cw:ry 
hundred »t" the ]iquor, an[! c[,nsequcntly produce 
intoxication lnuch more quicldy than does beer 
or wine. 
QUESTIOn'S. 
1. Draw from memory the ground plan of a Roman farmhouse. 
Isaiah speaks of "treading the wine press." What is referred to 
Can you quote a text of Scripture that condemns the drinking of 
wine  
2. Wha changes take place in the fermençati,,n of grape juice 
What is the cause -f these changes  Will similar changes take 
place in juice that is squeezed out of apples ? 
3. SVImg further change takes place in fernlented grape juice, 
when if is heated in a "tfll-'"  What names are given fo dereng 
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chh»rofi»rm, »l)ium, and strong alcohol are all 
very much alike. In fhct,, befbre the days of 
ether «»r chlorofi»rm, rude surgeons, called bone- 
setters, use«! to give a man enough alcohol to 
thr,w him int,» the deep sleep of drunkenness. 
Wl,.n in this deep sleel,, a 1,roken l»one was set 
or some other operation was carried out on the 
llllll. 
This, then, is one great diflbrence between 
alcohol on the one hand and tea or coffee on 
the »ther. The latter, if drtmk very strong and 
in large quantity, is very disagreeal»le. It, will 
make us siçk, l»ut it will «»t thrc, w us int¢ a 
dcep sleep. No «hml»t you yourselves know 
some 1,e,ple wh«» take more tea or c»ffee than is 
g«,»d ti»r them. When they de», they become 
nervous, their hands treml»le, thev do not sleep, 
and they suflbr ri'oto indigesti.n ; l»ut, as a rule, 
tbw le,ple i[jure themselves by drinking too 
much tea »r coflbe. In the case of alcohol, it 
is quite diflbrent. The drunkard's nerves break 
down, his hands trem,le, he gets indigestion, 
and does hot sleep well, unless under the 
influence of the aleohol. 
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A second marked differencc letween tea and 
alcohol is that the thirst ti,r thc latter l»ec[,mes 
strongcr and stronger, until al, last, il, is quite 
beyond control. Il, is stl'«mg alcoh«,l only that 
the drunkard wishes, and a small quantity d,es 
hot satisfy him. If he has the lmmey t pay 
for it, he &,es not cease drinking until ho is 
dead drunl« t[e will sacrifice his wife, chil,h'el, 
home, honorer, and fl'ien«ls in »rlcl' te» gct muncy 

to satisfy this craving. 
This is true «»f «»ther 
longer they are used, the 

narcotics als«». The 
Stl'»nge" }ecomes the 

craving tbr theln. This is 1)al'ticulal']y true (tf 
opium. Thé»se who ]eeolne slaves te» thc q»iuln 
habit are known as (q)iuln fien«ls, and in this 
case, just as in the case f dl'ulktrds, lmme, 
llOllOtll', fl'iemls are all sael'ifieed to enable theln 
to indulge a debasing and deadly habit. 
QUESTIONS. 
1. Wha are narcoic drugs ? llention the names of some. 
How tan you sometimes distinguish between the sleep of the 
drunkard and the sleep caused by opium  
2. What. drug was formerly used to produce insensibility o 
pain before chloroform or ether was dis¢overed  
3. Point oui; l;wo or three differencea between the effects of tea 
and coffee and those of alcoho]. What disease is s«,metimes caused 
by drinkiug much atrong tea or coffee  
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Ct[APTER XX. 

HOW FOOD SPOILS. 

knobs conin the tiny ses, or gel, of the plant. The e 
r aut in the air and when they [ail un brU, chee, or 
other ible so start to ow. 
A tw years ago, two WOlnen were overheard 
talking ab»ut eanning tomatoes. 
One «f them tdd the other how she had 
peeled the tomatoes very careflflly, and then 
boiled them fbr about half-an-hour. Affer they 
had cooled, she poured them into well-washed 
glass jars, put on the lids, and serewed them 
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down tight. The jars were then earried to the 
eellar and stored for winter use. 
But to her surprise they nearly ail went ]ad. 
After trying to ean them in this wav fi»r three 
years and finding that only a few of them 
remained good, she gave up trying. In l«,oking 
into the jars whieh had gone bad, she tbund 
that there was always a whitis]l seum on 
the top. They snlelt nmsty also when opened, 
and they often tasted luite smr. SometilneS 
also a jar wouli lurs,t, spilling its eontents all 
over the floor. Vhat, was the matter ï. 
The other WOnlan said she ha«| leen eanning 
tomatoes and different kinds of fl'uits fin" nlany 
years, and rarely did any of her jars go bad. 
She had been eareful to wash the fl'uit.s and 
tomatoes so as to reine»ve any dust that nlight 
be elinging to thenl. Nhe had then loiled theln 
for about half-an-hour, and at the end »f that 
time had at, once l»oured t]lelll into .jars whieh 
had themselves been l«,iled in water ti»r half- 
an-hour. The eovers and rubber rings ha,1 also 
been thoroughly eleansed with soap and hot 
water. In faet, she bad taken great pain.s 
to have everything exeeedingly elean, and in 
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meat and make it decay. They attack ripe ri'uit 
and cause it t» l'»t, anal get into |»utter and 
nmke it raneid. 
Our only relnedv against theln is to kill them 
and to keep our fi»od pertetly elean. They 
grow quicldy iii Wal'lll weather alld in warm 
places, but grow sh»wly, or n,»t at ail, in eold 
places. In summer we shouhl place out nfilk, 
meats, and ti'uits in a pertetly elean iee-box. In 
winter, there is no troulle iii keeping out tbods 
ff'oto sppiling, beeause they ean l»e kept very 
cool or even frozen. Frozén mierol»es whieh 
lie 011 t]'[»zell ti»(,«l are dOl'lalt al«l cause no 
deeay, ]»ut they resume their aetivity as soon 
as they beCOlne Wal'lll. 

QUESTIONS. 
1. Pasteur proved th,t microbes werc likely to be in the air of 
all ,rdilJary dwellings. Will they be upon out hands and our 
clothing also ? 
2. Name rive different things, any one of which might give, 
ia the process of cannig, microbes te» the canned vegetables or 
fruits. 
3. Write out such clear directions for calming fruits or vege- 
tables, that if the directions are followed, no germs are likely to 
get into the cans or jars. 



8LEEPING. ]45 

CHAPTER XXI. 
SLEEPIN(. 
Before giving )-ou somc simple rules which 
you sh«»uld observe al»«»ut sleeping, I sll«»ull like 
to remind you of what has already l,een said 
about the ventilation «»t" y»ur l»cdro(»m. It 
wouhl le letter ti)l" us all if wc had 11« such 
"tIow c«,uhl wc d[ without l,cdrooms ?" vou 
ask. Very easily. ('onsuml»tives xvll takc flic 
open air treatment fi»r this disease managc to 
get al«ng very wcll with»ut, lc«h'»»ms. N«»t 
only do thcy get al«mg with«»ut ]»c«h',»ms, l»ut 
many (d" them rcc(»ver their hcalth, partly lecause 
they give u 1) sleeping in ]»eh'ooms. And surely, 
if slccping in thc «q»en air helps t» cure e«»n- 
sumpti»n, it «»ught t« ]»c good tbr l»e»l»lc who 
arc hot ill with anv disease. 
Here is a picture of a large h»usc in which 
there arc sollle eighteen belro(»ms. It w«»ull 
perhal)s bc more c«»rrect to sav that therc 
are eightecn dressiug r««mls; l»ecausc, thc l»ed- 
rooms are all » verandahs. The dressing and 
umlressing is d, mc in a small imlcr r(n»m, no 
larger than thc stater«»om (»1 a small steamer. 
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The ]»eds remain on the verandah all summer, 
in fact each l,edr«»«»m is a part of the verandah 

FmraR 47.--Large, many-windowed bouse. ,erandah bedrooms. 
curtained «,ff: The },el.s themselves can be 
xvithlrawn ff'oto the verandah to the dressing- 
l'()Olll thr«)ugh a French windoxv; that is, one 
which (,pens like a door down to the level of 
the tic»or. 
In winter the l)ed is kept in the dressing- 
r¢»«»m all dav. kt l»ed-time, after the person 
undrcsses, the l)ed with its occupant is rolled 
»ut fi'»m the dressing-room on to the verandah. 
It relmdns there all night in the very coldest 
weather, anal in the nmrning it is rolled 1)ack 
again int¢ the dressing-r¢»om. The occupant 
then gets up and dresses in a warm room. 



SLEEPING. 
Hudson Bay trappers of'ten journey for hun- 
dreds of toiles in winter, an«l sleep soundly out 
in the SHOW, wrapped up in their warm fhr r,,bes. 
We do hot need to s]eel» in the SHOW, 
there are many reasons why we should sleep on 
verandahs. It insures that we shall breathe 
pure air, if tlle atmosphere i the loca]ity is pro'c. 
This will help to make us slee 1) sou,lly, and we 
shall wake up in the morning fbeling rcstel, and 
fit for our work during the day. 
The verandahs in this bouse are l»artiti[»nc[l 
ooE so that each person has a sha'e ,f the 
verandah to hilnself But in si,me h,uses that 
are used fbr the treatmcnt »f consumptives, 
there are only two divisi»ns to thc verandah, 
one fbr fmale, and Ol,C fi)r lnalc patients. Or, 
there lnay be separate veranlahs at opposite 
ends of fle house. 
If you sleep on a verandah in winter, hot 
only shoul] you bave plenty of ],ed-clothing on 
the bed, but you should wear a Cap SO that 
you may n«» catch a e«,ll in the heal. 
Do y«,u notice anything striking al»out the 
windows in this house  You say they are large, 
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The beds remain on the verandah all summer, 
in fact each l,edroom is a part of the verandah 

Fmca 47.--Large, many-windowed bouse. %erandah bedroom 

curtained oft. The be, l. t]lemselves can be 
withdrawn from the verandah to the dressing- 
re, mi through a French win«low; that is, one 
which pens like a door down to the level of 
the tic 
Iii winter the be,1 is kept in the dressing- 
r,m all day. At }ed-time, after the person 
umlrcsses, the bed with its occupant is rolled 
mt ri'oral the dressing-room on to the verandah. 
Il: remains there all night in the very cohlest 
weather, and iii the morning it is rolled })ack 
again into the dressing-room. The occupant 
t]lell gets up and dresses in a warm room. 



SLEEPING. 
Hudson Bay trappers often journey fi,l' hun- 
dreds of toiles in winter, and sleep soundly out 
in the SHOW, wrappe«l up in theiv warm fir r«,bes. 
We do not need to sleep in the SHOW, ]ut 
there are many reasons why we shoull sleep ,n 
verandahs. It insures that we shall 1,reathc 
pure air, if the atmospherc in thc hcality is pure. 
This will help to make us sleel» soumlly, anal we 
shall wake up in the morning fbeling rested, and 
fit for our work during the day. 
The verandahs in this house are pavtitioned 
off, so that each person has a share tf the 
verandah to himself: But in s, nne hues that 
are usel ftr thc treatment f c»nsumptives, 
there are only two divisions t the 
one fir female, and one fiw malo patients. Or, 
there may }e separate verandahs at opposite 
ends of the house. 
If you sleep on a verandah in winter, hot 
only shoull you bave llenty of lwd-clothing 
the led, lut yu shuld wear a cal» so that 
you may hot catch a cohl in the heal. 
D yu notice anything striking al,,,ut the 
windows in this house  You say they are large, 
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and that there are many of them. Vllat will be 
the mlvantage «»f so many windows ? You say 
thev will let in sunshine as well as fresh air, and 
)'ou are quite right. 
AIl «,m lmuses slmuld le well-lighte«l, well- 
ventilate«l, an«l have veramlah 1,e«lro¢,ms, lut I 
«1111 afi'aid such houses will n«»t ce»me into general 
use until 1,e«,l,le have learne«l t« «,l,ey the laws 
of health mueh letter tlmn thev de» at present. 
How hmg shoul,l we sleep That will depend 
ul»«*ll a numler «»f thillgs--upon one's age, upon 
one's health and strength. Ul»«»n «me's habits, and 
ui«m the am«mnt aml kiml «,f work whieh one 
bas te, de, eaeh «lay. 
In the e«se «I' ehildren, th«se «f thur or rive 
years «»f age slmuhl sleep al»crut ti»urteen h«»urs ; 
tlmse «,I' six «1' seven, al«mt thirteen hours; 
those d" eight «1" nine, al«mt tweh-e ll«,urs ; those 
¢f ten and eleven, al,«,ut, eleven hours; while 
tlmse «f twehe and thirteen, should sleep about 
ten aml a hall h«»urs. 

Most healthy a«lults need at least eight 
h«,m's sleep; but feeble people, delieate people 
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and peoplc who have }»een ill fin'a long time, 
require much more than eight h.m's sleep. 
Thon again, l»cdr.mns sh-uhl hot I,c kept 
warm in wintcr. If, llm'ever, y»ur I»edroom 
has a store m" heat c-ils in it, vou sh.uld place 
the bed s. that tlm head lmty 1,e as thr as 
possible ff'oto the heat. In tlfis wav tlle 
sleeper's tbet will Ic waml and his ]lea[l 
Itis a g.od rule never to g. t, I,ed with 
eold feet. If you do, you will m,t l,e al»le t- 
to sleep until the tet beeome warm, mless 
are very tired. 

Fmu 48.--Boy in bed. Correct position in which to sleep. 

Then as to the Ied itself, there should, il" 
possible, be a separate one for eaeh person. 
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and that there are many of them. V'hat will be 
the a,lvantage (»f so many windows  You say 
thev will let in mmshine as well as ti'esh air, and 
you are quite right. 
Ail (,ur houses shoul,1 ],e well-lighte,1, well- 
ventilate,1, an,1 have veran,lah l,edro«»ms, l,ut I 
aih ati'ai,1 such houses will m»t e«,lne into general 
use until l»e,,l»le have learne,1 te» ol,ey the laws 
of health mueh l,etter thal thev ch, at present. 
H,,w l,mg shoul,l we sleep? That will depend 
1)o1 a number ,,f things--Ul)«m (me's age, upon 
one's heahh and stl'elgth, upon one's hal,its, and 
uIm the aln»unt anal kiml of wm'k whieh one 
bas t,» ,1,, eaeh dav. 

In the case [,f chihh'en, th(,se (,f tirer or rive 
years [f age sh[,u],l sleep al.,ut f(,urteen hours; 
those «,f six [,1" seven, al,out thirteen hours; 
those «,t' eight «,r nine, al,,,ut twelve h(»ul'.S ; those 
of ten and eleven, al,out eleven hours; while 
those of twelve and thirteen, should sleep about 
ten and a half hours. 

5Iost healthv adults need at least eight 
hmlr. sleep; 1,ut tbeble pe(,ple, delieate people 



SLEEPING. 149 
and people who have ]»een iii for a long time, 
require nmeh more than eight h»ur. sleep. 
Then again, bedl'OOlnS sl,»uld hot l»e kept 
warm in winter. If', however, vour 1,edroom 
has a store or heat e,ils in it, y,u .h«,ull place 
the bed s that tire heal lnay l»e as fiu" as 
po.sible ri'oto the heat. In thi. wav tire 
sleeper's feet will l,e warm anal his heal cod. 
Itis a gr(d fuie never tç» g« t, l»ed with 
eohl feet. If you h», yr»u will nr,t 1,e al,le te, 
to sleep until the t'cet beeome warm, unless y,u 
are very tirel. 

Fmvng 48.--Boy in bed. Correct position in which to sleep. 

Then as to the l,ed itself, there shoull, il" 
possible, be a separate one tbr each person. 
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CIIAPTER XXII. 
EXERCISE. 
('an you reeall t minl the changes that took 
place il thc l,eat ,f y,ur heart anal in your 
]l'Cat]fig, as )u l'[ll t]mt [uarter toile race 
a sll[l't, tilllC tgO Yoil relllelli]el' yoilr heart 
]»cgll t l(.at fhst aml vou coubl ibel it 
l»Ullilg «twav il vur ]wcast s ]eavily t]mt 
vu t]¢,ught it might ]w('a](. Your lreathing, 
to, lecalnC lUickcr all luicker, until toward 
the civil [[" y(ur 'ace y[u wc'c gasl»ing fbr 
]l'eath. _klul Whel x'u hal l'Cache[l the en[l, 
)(u were [l]y t[ glal t« lic [lowll anal test. 
]ht whilc w,u lil llt, [tCll engage in a 
quarter toile race, w)u werc alwavs rcady i,r a 
ganm »t" ]ml'C alul ][un,ls tlUl w,uhl s[netilnes 
til" t]c l»Ul'C love [»[" exel'cise. -[u cac ]»ac] 
ibelilg a litth' tired, «d" c)urse, 1)ut fi'cling als) 
tiret xu were tire l,ettcr ,f v«ur run and the 
excitemeut of getting 1,ack with«,ut 1)eing caught. 
Wlmt fl'ther «.fli:cts hal th(' hg l'[lli lll)[lli 
V,U lesides quickcldug tlm heal't l,cat and thc 
breathilg? Yu s(y that y«u l»ecame vcrv 
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warm md that th(. l»Cr.lfivati«m was l»OUl'ig 
dllWll your h,t, flushcd fhcc. You Wel'e VCl'V 
thirsty, also. and you «ll'ad two or three glasscs 
of watcr 1,.fi,vc vom" thil'st was lUcnched. 
Latel' ou. fftcr vou ha,1 1,atht.d aml rested 
little, you fl.lt hmgl'y an«l arc a vcrv 
meal. You had ]Cel in sch,,,,l all 
and afternoon and fi.lt, tlat slC fvesh air 
the excitemcm. «,f 1)(.ig chas(.,1, w(.re .iust what 
y,u nec,led. Ad V«m W'l'C luite fight. 
Sitting in scl,,,l all ,lav ha,1 tircd vm vcr" 
mueh. You ,li,1 ,,t kn,,v tlat thé. 1,1,,,,,1 
your lnusclcs al«l in the isilc ,,f W,Ul" 1,,,,ly was 
rulming V('l'V sl,)wlv. It. was stan«tig. ] mihL 
say. Y»u WCl'e m)t suflbring any pain, lmt 
were felig mcasy and fidgety ;m,l ha,1 
intense h)lging t» get ,m. ilt) lc fl'csh ail" ami 
sunshiue. 
A,l yon girls were .inst as fi,lgety s th(. 1)ovs. 
Y,u ,li,1 hot c«,'c to talc. a cr,ss-c, nmtl'V run. 
l»ut you di,1 want. t,, gel ,utsi,le, just as 
as the 1,,vs ; and yon ha,! visios «,f' a ]l'is]< wall 
home «,r «,f' a gaine ,f" tt.nnis -r.  r,,ml) with the 
eo]lie dog. who knew h,,w to play tag ahn,,st as 
well as you did. 
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Wh«,t .ttb't 1, vou Sl,ll».se Ihis exercise 
whcther i si»,rts , in gaines, «»," i, 
w»rk t» l»h«,i ,l»»n y»m' health ? Did the 
luickc,c,! leart-I»eat ami respiration, or the 
«m! rmllv /tce, o»vered with 1)erspiratim, do 
y»u g,»»l or h«u'm ? Let us try t» fiml out, 
firs, y(u must l«»w lh,t ti,e 1,1,««1 usualiv 
m,ves ,long the b,rger arteries «,t the rate of 
N»w the quicl«.r heart-]»eat w.uhl produce 
»ne very iml»»rt,nt eflbct. It w»uhl seml the 
s nmch thstcr t]mn it w,»uhl if v»u wero sitting 
stiil »r ]ying 
The heart is just a pUml». If y»u wish to 
]»ring water verv thst ti'm a weil. you wwk the 
ha[lle »{" th,' pmnl» vcry thst ami y»u get 
b,rger stream of watcr. And in lbe saine way, 
the thster the heart ]»ets, t],e more luiekly 
the l»h»,»d is 1,Uml»el ail aver the lody. Will 
this l»e go[»d or l»ad ti»r you? Let us see. 
ç,»u remember the two kinds of work which 
the blood is doing ail the rime. It sucks 
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nom'ishlnelt t'r,,m the t',,,,1 and earries this 
n,m'ishment to the museh,s, ami t» the nerves, 
and every part «»f the 
that the l»lo«»d gathers 
every m»ok ami et,mer, ami cou'ries [t te» the 
skin, hmgs, kidneys, and bowels where itis 
This l»eing the great work 
easil3r seen that the »tener the 1,1t»o«l eireles 
round and r«mll«], the lli«»l'e likely the 
tobe well-n«»ul'ished }»y the fi»«,l, ami the more 
likely the waste is 
passed out «,f t]lt, 
The l»h»«.l is like a stafl" «t" servants hl t l»ig 
bouse. The thster the servants w«»rk anti the 
more thor«»ughly they «1«» their work, the }etter 
and eleaner the bouse is kept. So, the me,re 
rapidly the heart l»eats and tbe quieker the 
breathing, the thster the bloo,1 goes and the 
better f«»r y«»u; tha is, supp«»sing you lmve 
healthy hearts and ]ealth 5 hmgs, whieh all of 
you young people shouhl bave. 
Then again, when vou get hot ri'oto taking 
mueh exereise of any kind, the nerves make the 
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lA" it g,cs t, thc skin a]l ov[q' the l,,lv. This is 
w]v vm" fhcc «r[»ws rcd. Ani thon thc 
i the kiu stirs up thc sxscat, glands and makcs 
them ln',,ducc m,re swcat. Thus, still m»re ,f 
thé. ,h,a,1 w«ste ,,t" tho l,,lv is carried out 
thr»ugh the skin, i alliti,n t, the extra 
mm,mt that is 1,assi ti',m the hmgs. 
St» v[»u se(, that excrcis" is a g()»d thing It 
strengthcs the h,«rt, «ud it strength(,ns the 
muscles d" ]»retldng and ail »t]q" muscles that 
c,mc int,, 1,1av in thé. cxercise. It quickens the 
l,h»,l fl»w, an! l,y s, h,ig, it carrics m»re 
n(urishm('nt lute,, ml dca(1 wastc »ut (,f', every 
If tho exorcise 1,« n[»t rI»I» vi6h'nt, it c«m do 
it ,1,,es me] g,,,,,], lut s,,m('time v(,ttn 
]turf t]wmschcs l,v ,,vvrsrainin t]wir muscles 
and nerves. This thcv ,h, n,t d in taking their 
regular exercisc. Thev do it i taking 1)art in 
athletic contests, in which thcv wish to corne 
out thc victors at ail c»sts. 
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\l sometimcs th(. ('mtest. ;J'c s» ];ee tiret 
yotmg men S[lflbl' fi',,lll their cflbcts tln' the l'est 
of their lires. Thcy g(.t disease »f' t]e hcavt l' 
blood vessels «»v otber parts 
never so str-ng again. All this is, t" coin'se, 
very wr«mg. ('mtests iii l'«Willg, 
ball, rmming, ]ifi)g weigbts. ;1 swh ]ike, 
are all very well wh(m kelt withit 
].unds; ]ut, like many «th(." g««l thilgs, they 
may l»ecome a SOnl'CC ,»f grc.t i(iury. 

(.! "ESTI()NS. 
1. What change takes idace in the heart-beat .nd in breathing 
when y,,u run fast, or take aly vi,,lent exercise ? When y-u sit 
quietly, as in scho«,l, what change takes ldace in heart-heat and 
hreathing? Wbat effect will the quietness hare ni.m the flc, ,,f 
bloed through the h,»dy ? What further effect will dfis bave upon 
the nourishment of the b,,dy ad the removal of waste ! 
2. What organs, or parts of the b.dy. l»ass out the waste fr-m 
the blood ? Where d-es the hl..d get this waste? What. i,ro.f 
have you seen, duriug exercise, that me,re waste is removed from 
the boey than during test, or sleep ? 
3. What danger is there in overstraiu during athletic contests? 
What games or sports have y«,u seen at which there has beeu 
«»verstrain  What had result might corne te)a boy from lifting a 
weight that was too heavy for his strength  
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We ¢1, m»t gr,»w tl,«. ('hinese silk,,ths i** this 
cmntry, as the l«r'n«h h, in France; l»ut nmlv 
«»t" ym must ]rave 

FIOURB 50.--Cocoon o| the American silkworm. 

berry. ollle of y,u also must have noticed the 
grill» «tf the eo,lling m,th, as il; ",','as eating its way 
into an apl»le; alM s, mm of you have seen the 
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grul»s on currant bushes. All these insects go 
through much the saine stages as the .ilkw«wm. 

Flot'Rg 52.--Maie 5Ioth «»f American Silkworm. 

By hun,h'c,l. ,,f exl»crimcnt.s, which (.«,.t him 
flll illllllOllSC [lll}llllt «,f verv hu'«l w«,l'k, [»«tstClll' 
disc,,verel that th(' ,lisez(se w«(s c«mse,1 l,v 
tinv micr«lcs which grew clicflv i thc l«»dics 
the silkw«wm «mol tiwmc«l thé. l»r»w 
Ho ti»und t]lt.sc micr«lcs i thc ,,',,.s i thc 
w«»rms, in the l»Ul»t. tnl i the l»t'et 
S()metimes he c»ul«l rirai them it oe stage 
This luzzle«l him verv much. l,ut he w)'le«l 
A[cr a c'(.thl exmfimtti«s [t" hu«h'e«ls ,t" the 
anim«tls with ]ris micr«,sc«q»e, ]'«tstem' «,l,servc«l 
that the intcstics «,I" thc «lisctse«l uimals were 
all cramme«l thll «,t" microl»es, ami «,f c«,ursc the 
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waste ff'oto their bo,lies was also. If any of this 
waste passed ri'oto the leaves into the intestine 
of a healthy worm, as might happen in feeding, 
then this wwm also at once t«ok the disease. 
',»t »nly did its intestine bccome diseased, but 
its wholc lo,ly. 
Another way in which the disease was spread 
was l,v one silkworm scratching another with its 
sharp p,inte,1 claws. Ifa healthy worm, in 
crawling over nmlberry leaves, happened to touch 
the waste ri'oto the lo«ly of a diseased worm and 
then afterwar, ls scratched t healthy worln, this 
worm caught the disease. The Inicrobes entered 
the body of /he healthy worm through the 
wound or scratch, and set up the disease. 
Still an,ther wav in whieh the disease was 
sprea,l was 1,y the wil,l. When the waste ff'oin 
the l»o,ly, or, when the ,lea,1 bodies of diseased 
worms had dried up and fi»rmed dust, the disease 
germs in this dus did hot die. On the eontrary, 
they were often whirled away in the wiml and 
settled down on the leaves of the mulberl T. 
This dust when eaten with the leaves, soon gave 
the disease to healthy worms. And so the 
trouble had spread until, in one province alone 
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in France, the silkworm industry had fallen off 
in value to the extent of $1,500,000 per annuln. 
Mierobes which lire upon animals, as these 
mierobes did upon the silkworm, are often 
spoken of as parasites. 

QUESTIONS. 
1. How did Pasteur's studies of germs in tho air help him in 
his study of the silkworm disease 1 
2. What marks on the silkworms showed that they were suffering 
from the disease ? In what stages of the animal's life did the 
disease show itself 1 
3. In what three different ways did the dlsease spread ? What 
was the cause of the disease ? 
4. Where were the microbes nmst numerous in the bodies of 
silkworms I 

CHAPTER XXIV. 
BIICROBES AND DISEASE. 
Having discovered the cause of the silkworm 
disease and how it was sprea,l, l'a.teur's next 
care was to find a remedy. This proved a simple 
matter compared with his previous hd»oUl'S. 
order to stay the progress of the disease, he saw 
clearly that there must ],e no disease germs in 
the moths which laid the eggs. 
But how was he to find out if there were? 
:Pasteur depended upon his microscope. "At the 
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moment when the moths leave their cocoons and 
mate, the silk growers were directe,l to separate 
thcm. They were to place each fmale cm a little 
square of linen. On this, it wouhl lay its eggs. 
The mtth was then to le pinlmd up Oll one 
Ct,l.llçl' ,f" this piece of linen. Vhen it had died 
and driel up, tbe dead ],,ly was t, le re,lute,1 
t,, powtler with t littlc atel', and then s, mm of 
this paste was t« le examined umler a miel'OS- 
e,qe. If the least trace «,f disease gel'mS was 
tbun,1, the pieee of linen together with the eggs 
was to ],e ]tll'llt. 
Thse peasants who were una]»le to use & 
mier,se«qe were t«ll t. preserve a g««»d many 
«,f the m,ths in alc¢h«l ater the tbmales had 
lai,[ th(,ir emms.,,',¢ ' Tho (,ovel'nment' llllel'tok tO 
bave skilled lllell exalnilm these dead moths 
a[el'WtU'dS and tell the peaSalits w]mther the 
¢'gs whieh ]m,l been laid wel' likely to be 
healthy or n,,t. 
l'asteul"S plan worked perfeetly, an,1 he was 
«velj¢yed at the pl'«Sl»eet «,f being a]le t« save 
the silk imlustl'y of his e«,ultl.y. But, perhaps, 
his erowning j«,y in all tlis work was that it 
opene,l up the pl'OSi»eet of being able to stop 
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similar diseases among other animals, and 
especially among human beings. 
After his w,rk on the silkworm was fin]shed, 
he proved that a number ¢,f diseases fl'(,m which 
human beings surfer are eaused 1,y parasitic 
plants, or baeteria, getting int the intestine with 
the food cri-passing into the b,ly with the air, 
or perhaps, thrcmgh a eut or serateh. Il, sh,,,'t, 
he discovered that some diseases spreml ammg 
human beings in lnuch the saine way as pbrine 
did alnollg silkworlns. 
If you will review what 
about the spreal of the silkworm disease, 
will see that it took place in one or more of 
three ways, namely, { 1) by the germs gettin.,.,, into 
food, or (2) by their l»eing earried in the air, 
or {3) 1,y their getting into the body through 
scratehes m" wounds. 
Now these are abnost precisely the three ways 
in which disease germs enter the human 1,«ly. 
Again, if you eonsider the way in "vhieh 
Pasteur a,lvised the silk growers to fighl: the 
disease, you will see that his plan was t,» separate 
the healthy ff'mn the unhealthy, kml this is 
preeisely one of the ways in whieh to-day we 
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seek to stop the spread of communical»le 
diseases, like scarlet-fever, diphtheria, and slnall- 
pox. We isol«te the sick ones, that is we keep 
them separate from healthy people. 

Fmv 53.--The germs o! Censumption are the ver}' fine curved dark lines 
on the grey ground. 

And now you will I)robably wish to kllow the 

names of s,,me of these diseases. I shall, 
therefore, make a list of a few of the me»st 
COllllllOll OlleS :-- 
Typhoi,| fever. Pneumonia. 
COllSlllll l»tiOll. Influenza. 
I) iphtheria. Cholera. 



]IICROBES a, ND DISEASE. 167 

And very 1)robably the fl»llowing, th, mgh it 
cannot be sai(l that in every case, the .I ')ecial- 
baeterium of eaeh disease has been separated 

and recognized ; 
Common cohl (Catarrh). 
('hicken-pox. 
Dyscntery. 

Measles. 
Mumps. 
Wh,,,pillg Cotl.(2|l. 

Scarlet-fever an,l Slnall-p,x are c;utse(l, )lot 
])y parasitic plants, 1)ut bv e,lually small parasitic 
animais getting into the 
Baeteri grow with en(»rlllOtlS rapi(lity. Manv 
of these plants are so tiny t]l;tt al)()llt 2().()0() 
them cau l)e lai,[ si, le l)v si(le within the length 
of an inch. When SUl)plie, l with l)lenty of 
food, one of these tiny plants mav increase fo 
15,000,000 in a 
Do hot imagine, as se)me pe,)ple d,), that the 
bacteria which cause (lisease tir or Cl'aW] al)out 
on everything. Thev d,) nothing ,,f the kin,I. 
They usuaIIv sprea,I l)v ,me ,lisease, l animal. 
or hulnan being giving the plants, ()r gel'mS, 
another. 
In the very act (,I" gr()wing in the l.)dy, these 
bacteri I)ro, luce a i),)isou which causes l)aiu, 
lever, head-ache, loss of appetite and loss of 
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flesh. Ech disease, is caused l,va diffcrent 
microbe. S,me microbes are present in the air; 
some, in water, lnilk, fi,»d ; while saine lie on the 
earth's sm'ltce, especially where there is filth. 

QUESTIONS. 
1. Unhealthy moths i,r-duced unhealthy eggs and unhealthy 
young. D,, y«,u think this law might i)e true for other aninmls also ? 
2. H«,w did Pasteur Sel».-u-ate healthy moths front diseased ones./ 
Naine «,ne or two diseases in which part of the treatment is to 
shut pe«,ple up in a room by themsel'es, or in a hospital with 
others wh,» are suffering ff, ch the saine disease. 
3. Naine as many diseases as you can which are cansed by 
microbes  H,:w are these diseases spread ? 
4. If you are suffcring from a comnmn cold, what would you do 
t, prevent it from spreading to other members of the family 
What does "catching a cold " mean ? 

CI[APTEI XXV. 

'ONSU 31PT ION. 
As consumption causes mre deaths than any 
other disease in America, it will le well il)l- vou 
ymng leqdc t stuly this lisease aml trv to 
undcl'stand hw it Spl'eals ti',m one lnelnber of 
a timfily t» an»thel'. 
While a eontimed cmgh, along with pale- 
ness an,1 1,,ss ,f weight, are often signs of 
thc disease, it does hot tillow that these are 
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always the signs »t" il. Tlw ,mly ctq'taiu sign 
is l]c germs in tl. Slutmn; tiret is, in thc 
stuff which is c«,ughed up ri'ont tle hmgs. 
These IlIHV le tbun«l ly anv well qualifie«l 
physician. 
And n»w ]e me give Yolt tll illustrati6n of 
]lOW t]tis 12'11 disease ]IHS ()fell Sl)l'('«td 
person tf) I)ers()n in a large fiunilv. 
(Jver fi)rtv vears ag() there lived lu letffrew 
Çounty, a fiu'ner who ha«l a fimfily of eiglt 
healthy c]fihh'en. The mother was a large and 
very strong woman. The fhther was s()mew]mt 
undersized, l)ut, nevertheless, a man ()f" lhir 
average health. 
But a rime came when he e«tught t severe 
cold ; in tiret, ho seemed t() suflbr fr«)m a 
of col(fs. Searcelv h.«l he ge)t, well f'()m 
when he caugllt an()th(,r, l le c()ughe«l a reat 
deal and sl)at ul),)n tire fl()())', with«mt ever ()nee 
thinking that there was any harnl in «loing 
Then he slow]y grew pale aud weak, an«l as he 
was uual)Ic t() w()rk ]ris fhrm, his wife insisted 
upon his seeing a (h)ctor. 
The (loctor gave him me«licine I)r m()nths, l)ut 
if seemed to do him m) g()od. ]le grew worse 
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«md worse, and, in the c,»urse «,f a year or two, 
he died. 
At the tilne of the farmer's death, his eldest 
son was al»«»ut 25 years (»f' age. Stl'ange to 
say, at least it 
eemed vcry st range 
.. in those days, tlfis 
- ., ,  son caught c»M in 
.  much thc smne way 
[ . as his /hther lid, 
»,« ».-« i,  «,« e.dioe and boni»re {hl'ee 
o[ eonsumption in wo yeam. It had beeome 
thoroughlyinfestedth the gens of the dis- yOal'S had ')! ]))', 
.   ,-,-i. ,«  t »- ho t«,o hal c« mghed 
mo'ed ]no a ¢w houle, show in the ext 
.,i. -«¢ t«». ,.« ..oe  t« t his li/b out. 

.\nd in the c«mrse ,»t' a lnlll]»er »f" years, 
evcry chibl lmt «me in that large falnily 
sickcn(.d «ml ,lied in alln,»st exactlv the saine 
wav. The ln,»tlwr lml'sed everv one of theln. 
lier l,,ve and care was unceasing, l,ut it was 
all «»f" n,» «,vtil against this terril»le disease. 
A similm" st,ry couhl ],e told of thouands 
and thousands of ]mmes m»t lnerely in Calmda, 
but all «»ver Amel'ie« and Europe ; and a silnilar 
story will be repeated and rel)eated in the 
future until you young peol»le preaeh and 
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practice propcr methods of stopping the sprcad 
of this disease. 
Forty yeal'S ago the common opinion about 
the disease was that it was pas.qed 
parent to chihl. It 
was bclieved that, il" 
ont parent died of 
consuml)tion , one 
or nlol'e 
children were likelv '--=- -' 
to inherit the dis- 
Fmvg li5.--House without the Germs of 
case. Consumption. 
Vire d(» hot ]»elieve this nowadays. We know 
that , chihl may inhcrit dclicatc lungs Ol' 
delicate hcart or delicate nerves ri'oin a parent; 
but we do hot bclicve that any chihl evcr 
inhcrits consulnption. 
How consumption spreads fl'om one menti)er 
of , fimfily to another is now easily understood. 
The disease is causcd by  plant so small that 
it can be seen only with a very powerful magni- 
fying glass. The plant is usually round in the 
lungs, but, as  marrer of fact, it may start to grow 
in any other part of the body except the teeth. 
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h its gr«wth in the hmgs, it slowlv kills 
small 1)wti»ns «»f these organs. These are 
coughed up dtilr fi»r months and m«mths, 
until at last there is nvt en,ugh of the hmgs 
](.f to keep the suflk, rer alive. When those who 
hctve emsumpti-n are hot earefifl t(» destr»y the 
sl»utm with its th«»us«mds »" tiny plants l»m 
d(.p»sit it on the fl,»r where it ch'les Ul), the 
dvied slmtum may be the means f sprealing 
the germs «,f the disease all over the htmse. 
For vou tan easilv see tiret the «h'ied sputum 
will l»e walked upon and lroken into dust. 
When the fl»or is swept, this dust, erammed 
fill ' the tiny plants whieh cause the disease, is 
seattered thl'«,ugh the air, gets Ul.m the fi»od, 
aml is lweathed 1,r every meml»er «»f the fcmfily. 
No w,,n,ler, then, that «,nee ç(,nsumpti«,n enters 
a bouse, it ,,ien earries off m,we than one 
melnber of the tiunilv. 
ut consmnptim spreàds in other wavs than 
ri'oto sputum. One who lins the disease may 
give it t,» another 1,y c,ntact, as in kissing. A 
eonsumptive mothev may in this way give it to 
a ehild. Then, to», the germs may be passed 
i'om one person to another through using the 
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washed. 
others. 

saine drinking CUl»S, fiwks, Sl,,.,ns , and to:vels, 
especially il" these articles arc m»t carefully 
M»istul'e fi'«»ln thc l,reath in C»ug'hillg 
speaking, lnay cmvey the gevlnS tt» 

There is still SOlne dispute as to the part which 
mcat l»lays il carrying thc gcrms [»f ColSUml»ti[». 
We lm»w that e(»ws Silfl'l" fi'»lll et fi»l'n (,1" 
SUlnl»ti(,l which is lnuch ]ike that which aflticts 
hunmn beings; and we km»w that lnilk ri'oto 
tul»el'cuhms eows will give c[msUml»tion 
hulnan beings ; but whethcr thc mcat ri'ont such 
eattle will give the disease to huitain beings is 
still open tv doubt. 
No eareful person, howevcr, will use cithcr of 
these kinds »f fi»od if they are lnoWl to eolne 
ti'om a diseased anilnaL 
The questim is S»lnètilnCS asked :--"Cal a 
consumptive patient rémain at h[»me without 
giving the disease to others"? The [llSSVCl' is 
"Yes, if l»l'(»per Litre is taken." 
If the sick one is Vcl'y cleanly il everv wav; 
if ho washes his hands ami m»uth »ften; if he 
ahvays coughs into a haldlcrchief; if he always 
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leposits ]iis sputuni in a paper handkerchief 
«1" paper spitt»on, so that it can ]»e afterwards 
1,urne(l; if' the remnants of' his fi,ol are 
destr«»ycd; if the ch,thing, talde linon, dishes, 
1«:1 linon, and t»wcls are ail carct'ullv disinfcted 
1,y chqnicals or in ]»,iling watci'; thcn a con- 
suml»tive person may lire fbr m,nths with others 
in the saine house without great langer (»f" giving 
thent the disease. 

Ftott. 56.--A stnall cheap wooden bouse, in uhich a consumptive may lire near 
his own home. 
If tlicrc is any person in thc wn'hl who 
sh»uld learn thc laws «f health, it is tme who is 
lu t]le carly stages of cç,nsumpti,n. Bccause, 
t ho ,llly ho,pe ,f' curing this diseasc is in obeying 
these laws. 5[cdicines alone will hot cffect a 
cure. But sunshine, fresh cool air--uight and 
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daymuch rest, and plenty »f easily digested 
food will, if the disease has hot gone t»o thr, 
cure it in thc c(»ul'se of et fcw months or years. 
But do hot imagine that a consumptive 
1)erson can carry (lai SllCh tl'catlnclt all ly biais- 
self: Thc thct is that in thc case ,f diseases 

like consuml»tion, which la.t a l»lg tilne, the 
bcst rcsults can be securcl mly whcn the 
treatmcnt is 6arricd on umlcr the eyes 
skilful physician. 

QUESTIONS. 
1. Do ehildren inherit consumption from parents? If not, 
explain how parents may give consumpti«n to children. 
2. How do the germs of consumption cause the disease ? What 
should be done with the sputum of consumptives ? 
3. Specify the different ways in which this disease may be 
spread. Explain what i,recautions should be taken in order that a 
consumptive person may hot give the disease fo others in the saine 
house. 
4. What are some of the signs of this disease in the lungs? 
What is the only certain sign ? How may the disease be cured . 
5. What other parts of the body may consumption attack besides 
the lungs ? Turn up in your dictionary the meaning of "King's 
evil," and of "scrofula." 
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CIIAI'TEI XXVI. 

ALCOH[L ANI ANIMALS. 
lIow have ,h,ct,,rs f;mn, l ,,ut the l»r,,l}el  d,»ses 
iii which to give me, licines t,, lllell, x,,lllell, o1' 
ehil,h'en  
In the case ,,f lne,licinês tha are n,, 
ons, there woul,l n,,t l,e much ditticulty; 
more or less o»ul,l 1,e giv('l with,,ut lllllC]l ,hug(.r 
of d, ring any grea harm. ]ht, in the case 
poisons, like strvclmine and arsenic, which are 
often given as lnedieines, you llltlSg s»metimes 
bave wondel'ed how the pl'q»er d»se had been 
determiled. 
How the lmqer d,se was dise«wered will 
prol,aldy never 1,e known. In the case «,t" new 
lnedieines, however (anal new ,nes are 1,eing 
diseovered almos everv year), h,w are the 
doses known? In a verv siml»le way. The 
medieines are firsr given t anilnals like guinea 
pi, rabl»its, dogs If they die t)'om large d,ses, 
then Slnaller d,-»ses are tried. In this wav the 
l'igh de»se is soon dise«,vered, anal the pl'ecise 
effeet whieh the medieine pr«»hlees is als 
noted. 
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]:rom the effects which medicines produce 
Ul)On animais, doetors know pretty well what 
the eflbcts will l,c Ul,m ]roman ],eings. This was 
the wa" in which Dr. Hodge, «,f Clark Univer- 
sity, W«n'cester, 3Iass., sough to find ou the 
effccts ,,ï alc«,h,,l. F,»r many, many years, there 
ha«l 1,con 1,itter disputes between temperance 
w,»rkers and moderate «h'inkers as to whether 
alc,,hol injures or de,es n«, ijure, every human 
1,eing who «h'inks it. So Dr. tIo«lge was asked 
to stu, lv the question. 
In May, lttS, he took two puppies, three 
months o1,1, an, l 1,egan lnixing ale,»h«d with their 
fio,1. These tw«, he named Tipsy and I$um. 
Two other lmppies «,f the sanie age were kep in 
a kemiel ah,ngside ,,f the first two, lmt these got 
n,, alcoh,,1 with their fi»od. These two he named 
T,lsy an,l Nig. 
During the firs six months, the tirer dogs 
were weiffhe,1 once a wcçk ; l»ut. Dr. IIodge was 
unal,le to say tha there was any stunting of 
gr«,wth «,' anv increase ,,f fitt. in thc two dos to 
which the alcoh,,1 was given. But he did notice 
two or three other eflcts tha were very striking 
and ve T important. 
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For example, he noticed the very thing that 
some doctors bave pointed out in the case of 
those who regularly drink alcohol ; mtnlely this, 
that drinkers are lllore li]»le to catch certain 
diseases and surfer lllOl'e fi'Olll them than al)- 
stainers do. "xVhen these dogs were two years 
old, e disease 1)r«ke out among the d«)gs in 
"Vorcester, and these ri)tu" t«»(»k it. ]:lut, strange 
to say, Tipsy ami Ihmi, or shall we say the two 
drinkers, tool¢ the disease much more severclv 
than Topsy and Nig did. The alcoholic dogs 
nearly died; whereas the other two wcre 
scarcelv sick at all. 
P, ut Tipsy and Bure taught us another lesson. 
A little instamtent, ealle«l a ped«»meter, was tied 
to the eollar of eaeh «," the fi»uv d«»«. fi»r the 
purpose of finding out h«»w fiu" they wallced 
tan al)out eaeh dav. You have pro, Irai,Iv heu'«l 
that men sometimes earvy sueh instruments 
their poekets fi,r the 1,urpose «,f lcn«»wing h»w 
many lniles they have walked in playing 
or in hunting deer. 
 N'ow, Dr. ][odge fotmd out in this way tlmt 
Tipsy and Bure were hot neavly so fond of 
running about as the two abstainers. In fact, 
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they wel'e ahvays lazy. Fol- every 100 yards that 
Nig went, Bure vent only 71 yards; and for every 
1 yards that T,-q)sy went, Tipsy went only 57. 
N(,r wcrc thc tw, alc,h,lic dogs able to keep 
ni» the running as l»ng as the two others. The 
ff»re" wcre trainel to l'Un ttCl' a ]»ail and bring it 
]»ack fo Dr. IIodge, whcnever he threw it a 
]mnlrcl ti,çt «wr»ss t]l«, c,]lcge gymnasium. 
This test lastcl fi»r fifty minntes each day, fin' 
fiurtcen lavs. Nig anl Tc,psy ],rought ]»ack 
922 ]»ails «»ut »f 1,40, whereas, Bure and Tipsy 
brought back mly 478 halls. 
In sh«,rt, tllcsc tw» l»gs }whavcl in exactly 
the saine, wav as dl'inkel's d» who work in 
mines, fitct,l'ics, «»1" mills. EmphUel's tell us that 
dl.ilfiCl.S l»se ]lmch m,rc tilne than m»n-drinkers 
1», aml that thcy camot work so hard, nor so 
h,ng. 
Lastly, ]hun's impl'»velnelt in general health 
anl in activity, aftcr lin became a teetotaler, 
tm'ncd ,ut t» l»c as markcd as in the case of a 
rcfiwnmd drulflal'd. ]hat, it vas over a year 
]wfi»l'C this change Calne al»»ut. At the end of 
this tilnc, Iris Stl'cngth and endurance werc 
almost, }»ut m»t quitc cqual, to that of ïg's. 
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So far as could be seen, there was no decrease 
in the intelligence of the alcoholic dogs. One 
difference, however, they did show. They were 
much more timid in the presence of stl'angcrs 
than Topsy and :Nig. These would run to meet 
strangers, jumping about and barking with 
apparent pleasure; whereas, Tipsy and Bure 
would slink away in fear. Whistles and bells 
ruade them howl, but these sounds merely ruade 
big and Topsy prick up their ears in curiosity. 

QUESTIONS. 
1. How is the dose, and the effect of a new medicine discovered ? 
What animais are used for these purposes ? 
2. For what purpose did Dr. Hodge use Topsy and Nig ? Did 
alcohol stunt the growth of Tipsy and Bure ? How do we know ? 
3. In what three respects did the two alcoholic dogs differ from 
Topsy and Nig at the end of six months ? How was their activity 
and staying powers tested ? What is a pedometer ? 
4. Ittow did alcohol affect the intelligence, and the courage of the 
dogs ? What improvemeni; took place in Bure after the giving of 
alcohol was stopped  



182 HYGIEh'E FOR krOUNG PEOPLE. 

CHAPTER XXVII. 

THE ALCOHOL HABIT. 
Why d,» pe«»ple "take te» d,'ink"  
It is hot l»ecause they like alcohol when they 
first taste it. On the contl'aT, ales, brandies 
and whiskies are very disagreealle to most 
ymng people. Itis mly after repeated trials 
that they learn fo ]ike them. If yomg people, 
theret»re, were gni,le,l 1,y the sense of taste, 
they would never gr,»w t,n,1 of ale,»hol. 
Vhv then d,» they drink it at all? Usually, 
for diflbrent l'eas, ms. Some, because it is 
fashi,mal»lc with their companions; some, 
l»eeause they like the exeitement which the 
alc,»h,l causes; se»me, 1,eeause lhey tbel dull or 
fatigued ; and s,»me, in ,r«ler fo drown eare and 
wrrv. The dr,mkard, ,»f course, drinks beeause 
,,f thc intoleralle thirst which he has aequired 
fin" it ami which he cammt resist. 
If y«m will think the marrer «ver earefully, 
you will see that the liqtu»r hal»it is aequired 
just like any other hal»it. It must have a 
beginning. It is hot flfll-foi'med at first, any 
more than the habit of industry or the habit of 
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It 

idleness or the habit of smoking tobacco. 
must be learned. 
Every thoughtful person, I suppose, when he 
makes up his mind that he will acquire some 
habits and slmn others, «lotes so aher giving the 
nmtter careful consideration. Let me ask y«m 
to do the saine thing betbre you allow yourself 
to drift into the (lrinking habit. 
I have great fhith in reasoning things «rut with 
young people, because I belicve that, if I can get 
them to look at ]oth sides of a question, they 
will generally choose the right. 
Of course, I know that there are a con- 
sideralrle number of silly i)eople who will take 
their own way, 11o matter what l'eas«ms you 
give them tbr aeting otherwise. Ulffortulmtely, 
thesc pe(,1)le have ],een l,(,rn lacldng in right 
reason, just as others have been ]roi'il laeking 
strong hearts or s«rund ]ungs. 
But I hope that there are none sueh among 
you young people. You, I ara sure, wish to Ire 
masters «d' youl'selves. You do not wish to 
beeome the slave of any lad halfit, and there- 
fore, I appeal to )-ou to eonsider earefifily the 
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evils of the liqm»r habit before you take one 
drop of l)cer, winc, whiskey, brandy, or other 
int»xicating liquors. 
If you wcre to ask me to tcll you of the 
]»cncfits to be dcrived ff'oto the liquor hal»it, I 
c(u]d n»t «le» so, ibr I do hot know of any. 
AIcolml is a drug, like cther and chlorofonn, 
aml ]ike thcsc drugs it can put to slecp those 
who dl'ink it. ]t is hot a fi,«l; nor is it, in 
thc proper scnse »f tlc word, a stinmlant, like 
te«t or eoflbe. 
As a drug, it is proper that it should be 
taken «mIv when ,mlcre«l by a physician. But 
rcmem],er, thc ,pinion of physicians as to the 
use (,f alcoh«»l in curing «lisease bas undergone 
a tl'eneM«ms elumge in the last firty years, 
espeeially in EnglalM. Notlling ll'ings out this 
tiret m«we el«al'lv than a glanee at thé bills for 
lnilk and ale,h,l in seven of the large hospitals 
iu London, ti,r the years ff-oto 162 to 1902. 
 Iust eomimre these two items in the diagram 
giron on next. page, and see how the use of 
aleoh,,1 has thllen off; and the use of milk has 
inereased. These figures tell us, as plainly as 
ean be, that medieal men are losing Nith in the 
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use of alcohol for the cure of disease, and are 
coming to trust more au«l more to good milk. 
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FIOUEE ,58.--Diagram showing the relative cost of milk and alcohol used in 
seven large London Hospitals from 1862 to 190"2. 

emember, too, that during the last fi, rty yeal's 
the number of patients t,'eated in these hospittls 
has largely inereased, an«l you will un,lerstan,1 
that the amout of alcohol given to each pttiet 
now is mueh less than it was Ibrty .vears ago. 
What then are the ol»jeetions to the use ,,f 
aleohol even in snall quantities? They are 
numerous, but I ean in this ehapter mention 
only a few. There is, above all, the danger of 
aequiring the habit. Taking a little is usually 
followed by taking  little more. 



186 tIYGIENE FOR YOUNG PEOPLE. 
In the next place, look at some of its effccts 
Ul)On the b(,dy. In the mouth it llunts the 
sense of taste. In the stomach it delays the 
digestion of the fi-,ol. _fter long usage it 
shrinks the stmach and hardens the liver, 
and weakens the heart, aml widens the bloo«l 
vessels of the sldn, as anyone tan sec for 
himself in the flushed thce «f  drinker. 
But, by all odds, its worst eflbcts fitll nE)on 
the l»rai aml nervous system, and, when these 
surfer, every other fart (,f the l_,,dv suffers. 
ks y,u km,w, the 1,tain is the chier seat of 
the mimi, ami whatever affects the brain must 
affect the mind. 
Some 1)col)le think that  small quantity of 
alcohol mal(es their lrain worl( better; that 
there is  better flow of ideas and greater vigour 
of thught. But such is not the case. The 
mental excitement is due to the action of alcohol 
Ul»,n the arteries which supply blood to the 
]l'ain. These arteries grow larger in diameter 
after  dose of alcohol and thus allow more 
bl«od to go to the brain. The face and neck 
also, grow red after strong liquor has been 
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drunk, thus proving that lnore blood goes to 
these parts of the body. 
The extra supply of blood which is thus 
allowed to reach the brain causes the mental 
excitement and produces the warm glow whieh 
is ïelt all over the body aftel" taking a strong 
dose. 
But this very exeitement, this rush of ideas, is 
deeeiving. It is, in l'eality, due to loss of e(mtl'ol 
over the lnind and usually it does hot la.t over 
fiffeen minutes. "What hapl»ens then?" you 
ask. You ean answer this fi»r yourselves. If 
you have ever watehed a lllilll l»aSs under the 
influenee of the drug, you mu.st have notieed that 
his brain loses its power of working right, and 
his mind gradually beeonles unal,le t,, think. 
For this reason, he i.s more lialle to make 
mistakes; he ean neither see n«»r hear properly; 
and if he is in eharge ot'a train of ears «,l.a 
steamboat, he is lnueh more likely to allow an 
accident to happen. 
Many railroad, manufaeturing, and steamboat 
eompanies have learned these things to their 
eost and now deeline to employ men who drink. 
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For example, here is part of an order of the 
Canadian Pacific ]tailway Company, to its 
Clnployccs :-- 
"The use of intoxicants by employces is pro- 
hibited. Thcir habitual use or the unncccssary 
frcqucnting of places whcre thcy arc sold, while 
hot on duty, is suflicicnt cause for dismissal." 
You can see then how foolish it is to allow 
yoursclf to use what will certainly bc an injury 
to you in every way. Thc manly lad is not the 
one who is persuaded to drink with men, but 
the ont who kows better and bas thc goo«l 
sensc and thc courage to say 1o, whcn ho is 
urged to drink. 

QUESTIOIS. 

1. What reasons are often given for taking alcohol ? What is 
the only safe rule to follow in regard to its use? How is the 
alcohol habit acquired ? 

2. Wlmt are the effects of alcohol on different parts of the 
body ? On the brain and nervous system ? 

3. What proof is there thaÇ alcohol sends more blood fo the 
skin ? What effect on the mind follows at first from more blood 
going to the brain ? What further effects soon follow these again ? 
4. How do some railroad and steamboat companies treat 
drunken employees ? Why should they treat their men Çhus ? 
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CHAPTER XXVIII. 

CLOTHING. 

The desire to have stylish clothing is so strong 
in young people that most of you are blind 
to certain defects in it which often do very 
great harnL I shall, however, point out one 
defect which, in my opinion, is most serious, 
and which injures the health of many young 
people : I mean that clothing is often too tight. 
In all my lire I never yet met a person who 
said that his clothing was too tight. Bien 
never adroit that they wear bats, collars or 
vests vhich are too tight. They do adroit 
that at times they have been coaxed to buy 
footwear that was a little too tight for comfort, 
but the pains which they had to suffcr kept 
them from making that mistake very often. 
But, as regards the head, neck and waist, most 
men and women will claim that they bave 
suffered no pain when wearing hats, collars, and 
waist gear, and that, therefore, this lind of 
clothing was certainly doing them no harm, and 
could not be too tight. They are quite ready to 
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assert that they have seen people who seemed 
to l»e wearing very tight clothes, but thcy 
themselves never di, l. 
Perhaps, in a marrer ¢»f dispute like this, one 
way to see the eflbct .f tight chthing, that is, 
of pressure Ul»«m human l»eings, is to see how 
lwessure acts Ul,On trees, t¢ut )'OI1 wi]l say that 
trees are n«»t human beings. No, they are hot; 
but if we see pressure acting Ul)«m young grow- 
ing plants, and changing their shape, perhaps it 
may help us to umlerstand h.w pressure slowly 
but surely acts upon young pecq)le, and, without 
thcir knowing it, alters the outer shape of the 
1,»lv which we can see, and alters also the shape 
of o'gans inside the l»ody which we cannot see. 
Itis n«»t necessarv for you to think of tight 
clothing as causing pain. As a general rule it 
causes n« pain. The pressure is so slight, and 
so gralual, and lasts so longoften for months 
and years,that young peol)le are hot aware of 
its eflcts. It is the s]ow steady pressure that 
does the harm. If it were painful, it would soon 
be noticed, and the tight waists or boots would 
soon be laid aside. The effects are all the more 
serious, because thev are hOt generally painful, 
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and so the wearer is ,lot aware of the harm 
that is being done te» his lody. 
Now let us study the effcct «f pressure upon 
trees. Select one or tw( in a fiehl (r a clump 
Ul)On an exposed hillsidc. First walk r)und the 
clump, and notice the branches. If the trees 
are gr«wing somewhat in the open, 
catch the wind, you will see that the 
are nearly all leaning in «ne dh'ectitn. The 
ul)permost part «,t" the trml¢s also arc lcaning 
over in the saine directi,n. 
Long, long ago, the Indians ha,1 n«,ticcd this 
strange titct a],ut tall t'ccs, and used it as a 
means of making their vay in a straight course 
through thc ti)rest. The trees in any city 
or titrm orchard, show thc saine ]cnding 
side. 
How has it corne al)out that thc ],ranches and 
trunk are inclined to )ne side? The diagram 
given beh»w will enablc y,,u t,» undcrstan,1 this. 
It shows the number of dys during which the 
wind blew ff'oto the cight points «,f the compass 
tbr tbur weeks in July, 1 
A somewhat similar record is tbund to be true 
for June, August and Scpteml)er, tbr m«st places 
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in Ontm'io. This being the case, it is easy to 
understand how nearly all our trees lean over 
towards the north- 
N 
east. The steady 
w,,,, .ned, pressu,'e'of tlle 
wind is ff-oto the 
w#,_..h -g#"y south - west for 
a]out hall the tinle, 
s "sEey, during the sulnmer 
[ months. The bran- 
s¢aoy . ches and stenls 
FIOUR2 59.--DiagCam to how the diCeion in 
*hichtheind ble«uring Jaly, 17. being young, sort, 
and growing during these months, are easily 
ruade to leali over to one side ly the pressure 
of the wind. 
Coming lack now to the suljeet of tight 
elothing, you will easilv see that just as wind 
presses upon young, sort, growing trees, and 
alters their shape, so tight elothing, whether 
vests, le]ts, or waist-bands, will press upon the 
lower parts of the chest and alter its shape. 
The size of the ehest is lessened, and the 
lungs and heart are kept from doing their 
work properly. The lungs nnot take in as 
mueh air as the body needs, and as u resnlt 
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they become more likely to grow the seeds of 
consumption. The heart has hot enough room 
for its beating, and when a person with tight 
chest- covering runs or ) ,.oo,o,' 
works hard, he soon /L.-.... 
loses his breat.h, f.,..-- 
But these are not the 
only bad effects of tight 
elothing round the waist. 
Tight vests, belts, or 
bands press upon the 

stomach and !owels and Fmva 60.--Bones of the che squeezed 
and alteted in hape by tight ¢lothing. 
slow down the ldood Lungsmuchcomp,«.aeoE 
flow. Excepting in very strong people, this 
leads to indigestion, to wcakness of muscle, 
poor health, and solnetimes to horrible disease 
inside the body. 
The harm done by tight chest or waist 
garments is not so nmch in the change in the 
position of the ribs, as it is to the vital organs 
which lie inside of the chest and abdomen. 
Often these become so badly diseased from tight 
clothing as to cause life-long suffering. 
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If you would like to understand how the 

lungs are hampered by 
tight clothing, just look 
at the fi»llowing tables. 
The first e»lumn de- 
notes the v»hlme of air 
which th(,se men and 
VOlll011 l»asse,1 out of 
their hmgs, after taking 

F.«,', «.--Bon«8 of t, ¢,,t. ,'t, a 10 n g l » re a t h, -- t h e 
«p« ,.ug.««,u,.. clothing l»eing wwn in 
the usual way. The secoml colunm is a similar 
recorl; lmt, in this case, the clothing was 
loosened so as to allow the chest to expand 

as freeh as possible. 

Mr. A ....... 
,, F(a foo- 
baller who 
wore loose 
ch,thing)... 

Cubic 
inches, 
Cubic clothing 
inches, loosened. 
218 -'220 
220 225 
220 230 
220 225 
225 235 

278 280 

Miss A ...... 

Cubic 
inehes, 
Cubic clothi]ag 
inchea, looaened. 
170 190 
ll0 135 
100 150 
138 143 
185 193 
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You see they were able to take in from  
cubic inches to 50 cubic inches lnore air with 

must interfere 
the en[l health 
is I)articularly 
chihlren. 

loose, clothing, than when it was worn in the 
usual way; and yet not one man or WOlllall 
among them wouhl adroit that his or her clothing 
was too tight. 
Quite apart ff'oto the poor circulation, considcr 
what a loss of oxygen the blood lnust sustain 
every day in the case of l»oys and girls, and mcn 
and womeu who wear tight clothing. The loss 
of oxygen is, of course, hot so great as thcsc 
records seem fo show, because, the breathing 
was forced. But, all the saine, tight clothing 
with regular l)reathing, and in 
and strength will surfer. This 
tl'ue in the case of gl'owing 

QUESTIONS. 
1. From what direction does the wind blow most frequently in 
Ontario, during the Summer? What effect has such prevailing 
wind upon young trees ? 
2. tIow do we know that tight clothing alters the shape of some 
parts of the body  How do tight shoes affect the shape of the feet ? 
3. What effect has tight clothing upon the shape of the chest ? 
Upon the waist? How will if affect the circulation of the blood 
above, and below the waist ! If the blood cannot circulate freely 
through the stomach and intestines, how will the nutrition of 
the body be affected  
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CHAPTER XXIX. 

CLEANLINESS AND PURE WATER. 
Knowing that infectious diseases are spread 
},y means of germs, grmving either on the body 
or in the body, it will l»e at once elear to you 
that vou should fi,llow certain rules, if yOtl 
wish to stop the sprea[i »f thesc [iiseases. 
Briefly, you shoul,! seek to control disease 
germs l»y clean]iuess «»f" person and clothing, by 
cleanliness f t»«»,l, milk aud water, l»y eleanli- 
ness of h»uses and thrniture, and of evewthing 
y»u toueh or handle. 
Day sehools, sunday sehools, ehurehes, street 
cars, raihvay cars, erow,led places of every 
kind, are nests ri'oto whieh inDctious diseases 
are wi,lely spread. 
lIe wou]d be a bold man indeed, who would 
venture to tell you young people how your 
h,»mes shouhl be kept elean. No one, however, 
will objeet if I call attention to your sehool- 
room, for the purpose of helping you to deeide 
whether it is as elean as it should be. 
Your sehoolroom is, of eourse, swept eve W 
evening and dusted every morning. As to 
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scrul)bing,--that is donc in a vcry few schools 
once a week, in a few more scho(ds once 
month, and in the vast majority only once in 
long rime. 
Are our sehoç»ls, then, clean enough to keep 
down the disease germs whieh are always 
in (lust? The trustees have t,, pay f,r thc 
eleaning, and no doubt think ynur scho«,l is 
elean. But you young people, wh«» sl»en,l six 
hours a day in it, have as m'dch interest 
knowing that itis elean, as anv 1,mr, l ,»f trustees 
can bave. 
The school rcgulations require the trustees 
to bave the floors washcd ,iuarterly, an,l alvise 
that thc washing l,e d,me ln,mthly, ls this,,ften 
enough ? 
In order te» get some stal.lav«l «»f eleanliness. 
let me ask how often a kitchel, o1" ,lining-ro,,m, 
is cleane,1 in a clean hmne, an,l thel consi,ler 
whether a sch««»lroom shoul, l hot l»e kept 
equally elean. It seems to me that 
should l»e kept eleaner, because there are many 
more ehil,lren in it thall iii a kitchen, and they 
bring iii mueh lllOre ,lust and ,lift. 
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][OW oftell is a kitchen SWCl)t, dusted and 
washcd? In manv ]l«mms the swecping and 
dusting are donc once  day, and thc washing 
oucc, twicc, or cvcn three times a wcck. If this 
is neccssary in kcel»ing a kitchcn clcan, surc]y 
1,111" SChOO]l'OOillS shotll«l l»c swept and dusted 
«mec et day, and washcd threc or ri»tu" times a 
wcc]« Somc «f v[»u mav «»l»jcct that this is a 
l»rctty high standard [f clcanliness; ]»ut surcly 
no standard can le too high, when wc wish to 
cmtr«d thc Sl»l'Cad [»f disease, and bring up 
healthy chihh'cn. 
But vou will tcll me that se»roc scho«»]-houscs 

I'mvt¢ 62.--Floor Iull of cracks. 

are much harder to 
kee 1) clean than 
«,thcr.s. That is 
quitc true. Old 
sch«ol-houses in 
whieh the flot,fs are 
fldl «»f gal)ing cracks 
--IIlIVil  l'OIlgh 
and gclmrally marie 

,t" l»ilm l»oal'ds--it is almost iinp«,ssiblc to kee 1) 
such flor.s clean. The du.t of manv ïeet has 
fillcd thc cracks fidl, and the ]l'[[lll in swceping, 
raises this dust again and again into thc air. 
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One step, therefore, towards getting clean 
schools is to bave good fl,,ors, walls and ceilings. 
As recommended in the sch(),d regulations, floors 
should be lnade of hardwood },oards, so closely 
laid together that, if possible, they will 
harbour one partiele of dust. Sueh floors are 
easily kept clean with a .. - 
brush-broom. Moreover, .. 
they are easily washed. 
But, in dirty old schools 
some of them ahnost as 
dirty as ordinary stables -- 
one consumptive child , 
may give the disease to ---, --" 
half-a-dozen. 
The germs «)f consump- I - 
tion are sown oftener in ] _ ....,. -- 
childhoo,1 than in mid,lle ,_" 
life. Chihh'en are more 
liable to take infeetious diseases than adult. 
are; and, as they eannot eare for themselves, 
parents and trustees shouhl see' o it that 
sehool-houses are kcpt ver)" lnuch more eleanly 
than they are at present. 
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Cleanliness of person, lmmes, cellars, drains, 
«,utl,uildings and yard., is iml»ol'tant; but the 
question of pm'e water is much more important. 
Only through l»lague and much sickness have 
we slwly lcarned that there is danger in 
drinking filthy water. The filthy water may 
cmc ti'om a well, river or ]ake; it mav be 
living water or stagnant; it mav fall ri'oto the 
cl[»uds [»1' rise fi'[»m the ]»owcls [»f the earth; 
1,ut, in all such cases the water is dangerous 
t» dl'ink, if it has become in any way plluted 
]»y filth. 
Lct me illustrate this l»y tclling y«,u the story 
»f an outlweak of chdera that took place in 
154, in  ' " 
, t. James Pal'ish, Wetminster, London. 
Sex'en humh'ed l»e»l»lc dicd cd' the disease, and 
mav others ]cft the citv in tcrr()r of their lires. 
The disease was worst ar,und what was knmn 
as thc Broad Street well. From this  large 
mml»cl" »f fiunilies drew their dailv water supply. 
At that time Lomhm had n, water system sueh 
as it has lmW. Wells were the only soin'ce of 
supply. 
Within the area SUpl»lied ],y the Broad  
_ treet 
well, there Wel'e two places in which there was 
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littlc or ne» cholem. OllO of these was et l»rewerv 
employing 70 men, among wh«»m there 
sickness; tle (»thcr was an almshouse with 535 
inmates, among xyh«»m there wcre fivc deaths 
ri'oto the disease. 
Dr. John Show and the Rev. H. Whitehcad 
note(l thesc two exceptions, and noted als«, t]mt 
both these places had wells «»f thcir (»wh 
that the inmatcs rarely, if ever, t«,«,k water 
t]lO ]h'(»a(l Stl'eet we]]. ].atel' (»11 t]lese gent]t.- 
men discovered that the ]h'oad Street ell 
become polluted 1,y s«,akage fl',,m a l»rivy vault. 
A short time befbre the outl»reak tlds vault 
received the dischargcs fl'«»m a man wh,» was 
kn(,wn to bave had ch,,lera. The well ha,l thus 
become the means «»f sprca, ling the 
among those who had ,h'unk thc water. 
Ever since 154, the distrust in wells as a 
source of pure water has grown so much, tlat 
people in cities an,l towns bave given up using 
wells altogether, and bave laid lniles ami toiles 
iron piping umler ground so as t» 1,ring i watcr 
[rom places where it is hot like]y t, be p, dlute,l 
by filth. 
Even in remote country places peol»le are 
growing more and lnore eareful al,out their well 



¢202 IIYGIENE FOR YOUNG PEOPLE. 
watev. _And well thcy may. Tl, ecause, in nmny 
rural districts il (',anad and in the United 
States, there are outbreaks of typhoid fevev 
every autumn. 
This usually means that the gcrms of thîs 
few'r bave passed into wells with the sm'thce 
water, eithev by leaking in at the te»p, or 
ly soaking through polluted soil. Soakage 
through thc soil, however, so as to p«dlute wells 
is hot common, becanse in the very act of 
soaking through the soil, the watev is pm'ified. 
The disease germs in the filth are generally 
caught in the soil and never reach the well. 
tht soil does hot ahvavs keep lack disease 
germs in sm'fitce watev. This is well illustvated 
in an utlwcak f typhfid tçver that tok place 
in July, lgss, at thc Kinsley Iv, m W«wks, 
Canton, Mass. No fewer than fifty men tPll iii 
with the disease. 
Some twenty f theln were what are known 
as walking cases, that is, they weve sick at 
their stomach, ha, l headache, pain in the l»ack, 
diavrh,»ea and slight fevev l»ut weve al»le to walk 
al»out. These all ggt well atter al»out a week's 
illness. 
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About ten or eleven others were more 
seriously ill. These were in bcd with a high 
fever. The other syml)toms wcre all more 
severe, but even these rccovered in about 
two weeks. 
All the rest of the cases were those «tf wcll- 
marked typhoid fever, lasting from four to six 
weeks. One man died. 

FORGE POND 

Fova 64.--Plan ol the Kinsley Shops and Grounds. 
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The men who were taken iii were nearly ail 
elnl»loyed in the shol» marked No. l (m the phm. 
Of thesc cnqhyed in sh,ps Nos. "2 and 3, only 
one man grcw ill. None of the wives or chihlren 
of thesc men t,ok the disease, and therefbre the 
doctor ]elieved that hc cause of thc lever must 
havc ],een locatel somewhcre in the workshol)s. 
Thc chier source ([" the drinking water usel by 
thc meu was u well ch)se t) thc main h,l» and 
markel (' cm the plan. Nw and again water 
ri'oto talS mal'kel D, aml ff'oto the spring 
nmrked E, werc used. 
Thc fhcts ail l,dntcl to the source of the 
tyl,h,id ff.ver ],eing il thc well C. Note the 
p(siti«m ,f this wcll, «)[' the otce A, aml of the 
cess-l«,l ];, in rchttin t) each othcr. In rlcr 
to help )-ou to understanl the relation »f these 
; three 1)laces, look 
at the accom- 
"  panying ,lrawing. 
=  . Vhile the cess- 
-ç pool of the privy 
--" cloet is distant 
« ».-«t. t wll.  t .t om from the well 54 
feet, yet you will notice that the former is at 
a higher level than the well. 
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Thc cess-pool is also sel)aratcd from it },y a 
ledgc ,f rock which woul,l sccnl to prevcnt any 
soakage ri'oin the one fo the othcr. But, on 
making the proper tests it was fi»und that the 
water in the cess-pool did soak through cracks 
in the rock, thence through the soil, and finally 
into the well. VCere there any of the germs of 
typhoid in this water ? 
In ordcr to answer this question, we nmst if 
possible leal'n SOlnethilg of thc history of the 
cess-pool. 
Let us rcmember that typhoid gerlns can 
COllle only ri'oin typhoid gcrnls. The watcr in 
any well lnay be Vel'y lm,l and therefiwe unfit 
to drink, but it will hot cause typhoid unlcss thc 
gcrlns of the disease are pl'escnt in the filthy 
watcr. 
From the Kinsley wcll, no lever couhl arise 
unless the typhoid germs had bccn ])l'(SCllt 
in the cess-pool, and had aterwards passed 
through the eraeks of the rock an,l into the 
well. 
It turned out on inquiry that one of the 
persons employed in the office had had an 
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attack of typhoid fever the 1)revious autumn. 
He was at the office and felt iii fi»r several days, 
and finally called in a doctor. His case turned 
out to be ,n genuine one of typhoid fevcr aud 
lasted about six weeks. 
Here then was the cause of the typh[»id out- 
}»reak among the nen. The germs had lived 
«»ver the winter; had ]»con carried by the water 
fi'«»m the cess-p(»[»l to the well, and, getting into 
the stomachs of the men in their drinking water, 
gave them the disease. 
This is no solitary case. Thousands of wells 
ail over Amcrica hecome polluted with filth 
containing typhoid germs during the early 
autmnn months, lï'e[)ple who drink water from 
such wells are .oon ill with typhoid. 
Sometime. the germs are communicated to 
milk from the dr«»ps of water which remain in 
a milk-ean, afler it has been washed with water 
from a polluted well. The germs grow very 
rapidly in the milk, and when people drink 
such milk they offert take the disease. 
Typhoid fever is much more prevalent in 
country districts than in towns or cities. 
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QUESTIONS. 
1. Is your school-yard, outbnildings and schoolroom clean? 
How may ordinary sweeping help to spread disease? How 
should dusting be done ? 
2. What is meant by filthy water ? In what different ways may 
typhoid germs get into wells? The sewage of one town is often 
passed into a riçer. How nmy this affect the inhabitants of another 
town situated lower down the stream ? 
3. How would you explMn the fact that visitors at suramer 
resorts sometimes return to their city h«Jmes iii with typhoid lever ? 

CIIAPTER XXX. 

PURE MtLK. 

Milk can be a perfect fi,ol, only when it is 
fresh and clean. When infeeted with disease 
germs it may beeome a very dangemus ri»c»& 
Of course, those of you who have lived m 
fatras know a great deal about eows, abmt 
the st.al»les in whieh they are kept during 
eohl weather, about pails and milk eans 
and lnilk-houses, hIst of you know a go»«l 
deal about wells and pastures. But it often 
hapl»ens that just beeause you have seen a 
thing day after day for years, you think you 
know all about it, when in reality you have 
mueh to learn, and I ara quite sure there are a 
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g«,od many thigs al.»ut milk that )-ou young 
l»cople «lo hot kow. 
Let nie test y«»m' knowledge. ][ow many 
of you can tcll why milk t.urns sour, some- 
times in et t'w h«»urs, in summcr? Why 
«lots sour milk l»ecmm half-solid, or jclly- 
]ike ? Vhat givcs milk the animal taste which 
it oftcn bas in wintcr? Vlmt causes milk to 
bave « nmstv stuc'Il, cvcn when it is n«t soin'? 
]h»w can it. ]»c kcpt fl'«m souring ? t{«)w is it 
t]mt Farmcr J«mcs' wit5 nakcs l»ettcr l»utter 
tlmn Fro'mer lh'«»wn's  Is it bccausc hcr cows 
arc l»ettcr, r l»ccausc thcy are l)cttcr fcd, or 
are kcpt in clcaner stables ? And thcrc are 
nmny othcr qucsti«»ns which I might ask you, 
and which I ara sure you cmhl n«t answer. 
Somc l»e«»ilc tcll us that thundcr turns mi]k 
sour. lIut this cammt be truc, l»ccausc, if t]mn- 
cicr turns mi]k s«»ur in July, thundcr ought to 
tm'n it sour at ot]mr thnes in the ycar. Tlmndcr 
«ttcn occurs carlv in t]m spring, or late in the 
autumn, l»ut it noyer turns milk sour in thcse 
seasons. Thon, again, mi]k turns sour when 
thcre has 1)con no thundcr at ail. Hcat may be 
thc cmsc, you sff. This is much nearer the 
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truth, but heat is not thc cause. Heat helps on 
the souring, but the sourîng itself is caused 
by something in the niilk. Vou are n» dou}»t 
astonished at this. What catt p«»ssil,ly le in thc 
milk ? ¥ou have yourself «,ften sccn thc mi]k- 
pails well washed with SOal» and water, rinsc«l 
afterwards with loi]ing h«»t water, (1«1 thon with 
cohl. You tell me that nothing cou]«l have 
cntered thc mi]k ri'oto thc milk-pail. 
But what al»out the c«»ws thcmsc]ves, and 
barnyard, an«l thc stal»le ? IIave ycu ever sccn 
barnyards covcrc(l with filth and mud a fcot 

deep? Have you 
noticed the ccilings 
of the cow stal»lcs 
hanging with col»- 
wel»s, dust and 
chaff? 
Did you over see 

a- 4 t 
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:Moreover, did yt»u n«»tice whether the milker's 
clothes werc pcrfcctly cle«m or hot? 
Iecall te» mind what v¢»u have learned al)out 
dirt and l»actcl'ia, and you will soon rcalize that 
if any dirt cnters the milk fi')m any s«»urce 
ri'oto thc milker's hands «)r c]othes, ri'oto thc 
lnilk-pail t»l-thc stable, ri'oto the cow's udder or 
teats, then this dirt, COltailfing as it does many 
kilMs of l»actcria, will sow l»acteria in the mille 
Thcse bactel'ia in warm weather grow rapidly 
and son turn thc milk sour, and st»ur milk is 
ba(l fi»r cvervonc who drinks it. It is cspecially 
bad for habits, and causes illness and death 
am(»ng thousands of them cvcry July and 
.kugust. 
5Iilk is et sl)lcndid soil in which to grow 
teria. The warmer the weather thc faster they 
gro', and the more quickly thc milk turns sour. 
In mid-wintcr it sours very slowlv. If it fi'eezcs, 
it will not sour at all, bccause, thc bacteria do 
n(»t grow in the cold. 
FrolU what has just hcen said, it follows that, 
if we dcsirc to kcc l) milk swcct, wc nmst do two 
things- wc must kce l) it ri'et from dirt of cvery 
kind, and we must kce l) it cool. 
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QUESTIONS. 
l. What is the vause of the souring of milk? Why is milk 
sometimes musty, and sometimes slimy or ropy ? 
2. H«»w would you explain the fact that one fariner makes good 
butter while another makes bad butter ? 
3. Explain how bacteria may get ilto milk. Write crut c|ear 
directions for obtaining ptre milk, supposing that the cows are 
well fed and healthy. 
4. What effect h sour mi|k on babies in summer weather ? 
How ean this be avoided ? 



